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SUBERITES. DOMUNCULA (OLIVD: 
ITS SYNONYMY, DISTRIBUTION, AND 
BGOLOGY 


By MAURICE BURTON 


INTRODUCTION 


THE names Suberites domuncula and Ficulina ficus have appeared almost consistently 
side by side in the literature for nearly 200 years. At times they have been treated as 
synonyms, and on such occasions Suberites domuncula has sometimes been given 
priority, at other times Ficulina ficus. Several major attempts have been made 
(Lendenfeld (1897), Topsent (1g00), and Vosmaer (1933)) to put the histories, 
synonymies, and affinities of these two species in order. Each has failed for one 
reason or another. The present work is a comprehensive survey, made in the hope of 
achieving a reasonable stability. 

Since the earliest of the two names, Ficulina ficus, is here accepted as a synonym of 
Suberites domuncula, a restatement of its history is a first requisite. In the following 
pages are included, among other things, notes on individual references to the two 
species in question, as well as to their numerous synonyms, and this is followed by 
their arrangement in the usual synonymy list. The first of these tasks was, in fact, 
done by Vosmaer (1933) very completely, so that to all appearances its repetition is 
unnecessary. It is, therefore, essential to point out in what manner Vosmaer’s work 
has failed. To begin with, while he justifiably, as I think, regarded Suberites domun- 
cula and Ficulina ficus as synonyms, and included other names such as F. liitkenit 
within the scope of the species, he went too far. For example, he included Tethya 
prunum Costa, which is quite unrecognizable. He also included Suberites montiniger 
Carter, which belongs more properly to the genus Pseudosuberites, and Suberites con- 
cinnus Lambe, which is a Hymentacidon. Secondly, he did not have the advantage of 
Topsent’s (1933) analysis of the early history of the specific name ficus. Thirdly, he 
included in his list every possible reference to any of these names, and many of them 
are so trivial that to include them in the synonymy list, already unwieldy, makes it 
completely overburdened. For example, if an author mentions one of these names 
merely in passing the name figures in his list of synonyms. I have checked carefully 
Vosmaer’s pages and have eliminated all such trivial entries. Finally, he included 
certain other references without any justification. These are now given below. 

Alcyonium ficus, Hatchett, 1800: 355: this is an account of certain simple chemical 
tests carried out on a marine organism. There is no information from which the 
organism could be identified, and nothing to suggest that it is a sponge. From the 
reactions obtained by the use of some at least of the chemical reagents it would 
appear to bean Ascidian (probably the Sea-fig as then understood, either Poly- 
clinum or Aplydium). 

Suberites compactus, Crivelli, 1863: 297 (sep. pag. 14), pl. vi, figs. 4-6: this is a 
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Suberites too inadequately described for the characters of the species to be deter- 
mined with accuracy. 

Halichondria virgultosa. Under this title Vosmaer, 1933: 441 lists Esper (1798), 
Lamarck (1813), Lamarck (1816), Lamouroux (1816), Blainville (1819), Lamouroux 
(x824), Lamarck (1836), Johnston (1842), Gray (1848), Duchassaing and Michelotti 
(1864). None of these authors is dealing with the species later described by Bower- 
bank as Hymeniacidon virgultosa and recognized by subsequent authors as a synonym 
of Suberites ficus. 


THE EARLY HISTORY, OF PICULINA FICUSs 


The early history of the sponge species, known today as Ficulina ficus and known 
for nearly 200 years under various generic (and often specific) names, is one of un- 
usual confusion. This arose largely from the fact that the ‘sea-fig’ of the Mediter- 
ranean is a sponge, and the ‘sea-fig’ in English usage is a Tunicate. The shape in 
both is very similar, and so long as the description of animal species depended on 
external appearances the mistake was bound to be perpetuated. An attempt was made 
to straighten out this early confusion by R. Hartmeyer (J. Mar. Biol. Ass. 10 (2): 
262-282, 1914). This comprehensive paper seems to have escaped the attention of 
those working upon the taxonomy of sponges, chiefly because it was not included in 
the Zoological Record under Section III (Porifera or Spongida). According to Hart- 
meyer’s analysis (J.c.: 264), the species ficws was for the first time ‘used in a binomial 
combination with the generic name Alcyoniwm, so that Pallas must be regarded as the 
author of that species, which must bear the name ficus’. Pallas takes the Alcyonium 
tuberosum forma ficus of Imperato (1599, Ital. p. 599, lat. p. 839), as the first repre- 
sentative of Ficulina ficus (Pallas) Autt., and presumably Imperato’s description 
must serve as the type of the species. 

Topsent (1933: 27), in analysing the history of F’. ficus, takes a very different view ; 
but before proceeding to his main argument it is necessary to note what he says con- 
cerning Spongia ficiformis Poiret, which writers of the late eighteenth and early nine- 
teenth centuries have accepted as a synonym of what we have later known as Ficulina 
ficus. It will be convenient, therefore, to dispose of Spongia ficiformis. Here, in 
tabular form, are Topsent’s views: 


Alcyonium pulmonaria Ellis and Solander, 1786 = Ascidian. 

Spongia ficiformis, Poiret, 1789 = Petrosia ficiformis (Poiret). [Topsent points out 
that the sponge recorded by Guettard (1789, pl. iii), and which Poiret took to 
represent the same species, was rightly named Spongia usitatissima by Lamarck. ] 

Spongia ficiformis, Gmelin, 1791 = Petrosia ficiformis (Poiret). 

Spongia ficiformis, Esper, 1794: 282 = Petrosia ficiformis (Poiret). 

Spongia bulbosum (partim), Esper, 1798, pl. xx, fig. 4 = Petrosia ficiformis (Poiret). 

Spongia ficiformis, Lamarck, 1816: 47 = Petrosia ficiformis (Poiret). 

Spongia ficiformis, Lamouroux, 1824 = Petrosia ficiformis (Poiret). 


Topsent (op. cit.) then goes on to remark: ‘Aucune confusion n’était permise entre 
Spongia ficiformis Poiret et les animaux qui furent appelés Alcyonium ficus. Ce que 
les auteurs anciens, comme Marsilli et Ellis, ont décrit, et dont Pallas et Linné ont 
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fait A. ficus, était une Synascidia, la Pulmonelle figure de de Blainville, et Lamouroux 
l’a fort bien reconnu, en la rapportant aux genres Polyclinum Cuvier ou Aplydium 
Savigny. Mais il semble que l’Eponge lisse, grisdtre a l’extérieur, spongieuse, jaune 
pale a l’intérieur, avec oscule au sommet, qu’il prit pour la Spongia ficiformis Poiret, 
était plut6t une Ficulina, et ce qu’on appelle Ficulina ficus devrait peut-é¢tre se 
nommer F’. ficiformis (Lamouroux).’ In other words, Topsent takes the view that all 
references to the so-called Ficulina ficus prior to Lamouroux (1824) are concerned 
with either Petrosia ficiformis Poiret or an ascidian. If this be so, then Alcyonium 
tuberosum forma ficus of Imperato must belong to one or the other, also. The only 
opinion opposed to this is the one expressed by Hartmeyer (l.c.: 264) that it is ‘with- 
out doubt a sponge and has been identified by the spongologists as Ficulina ficus’. 
This has practically no value. It certainly is not ‘without doubt a sponge’; and if 
‘the spongologists’ have identified it as Ficulina ficus, they have merely done so by 
implication, by copying without question the earlier writers. And these Topsent has 
shown to be wrong in their identifications. 

It is proposed here to accept Topsent’s view, which best accords with my re- 
examination of the evidence. Moreover, as I hope to show, there is good reason to 
regard the so-called Ficulina ficus as a synonym of Suberites domuncula (Olivi). 
Since Olivi’s publication antedates the use of Spongia ficiformis by fifty years, the 
ultimate name of the species can no longer be in doubt. 

This earlier confusion is, however, paralleled by the subsequent history of the 
species, though this time in a different sense. Ficulina ficus is obviously a close rela- 
tive of Suberites domuncula (Olivi). Indeed, broadly speaking, the latter is a Ficulina 
jicus growing commensally with a hermit crab, and I have long held the opinion that 
the two species cannot be separated generically and may even be conspecific. It is 
in order to assess the value of this opinion that the following analysis is undertaken. 


CURONOEOGCICALD LIS Tt ODE PERE NCHS SiO nr GUE iN AS El CG. Crs AUN 
SOB EP RETES DOM UNC ULLA CAN DAE TRS YNONNMS, WALD B Rai heNOm ES 
ON THEIR TAXONOMIC VALUE 


Alcyonium ficus, Pallas, 1766: 356: the species is established in a binominal com- 
bination, and is said to occur in the Mediterranean and on the English coast. [Top- 
sent (1933: 27) accepts Pallas’s specimen as an ascidian. ] 

Alcyonium domuncula, Olivi, 1792: 241: the species is based on the figure 104 in 
Ginnani 1755. So far as a drawing of this kind can be relied upon, this would appear 
to be the well-known Suberites domuncula of subsequent authors. Presumably 
Ginnani’s figure must be accepted as the holotype of the species. [The doubt implied 
here results from Topsent’s (1900) diagnosis of Ficulina ficus. Under this name, as 
well as under Suberites domuncula, he includes specimens growing round mollusc 
shells inhabited by a Eupagurus. In other words, the sponge which everyone else has 
accepted as Suberites domuncula Topsent assigns partly to that species and, in com- 
pany with the free-growing forms, partly to [iculina ficus. In doing this he gives a 
very restricted description of Suberites domuncula and recognizes its restricted dis- 
tribution (i.e. to the Mediterranean only). On the other hand, he does not make it 
precisely clear what differences he finds between the forms he recognizes as Ficulina 
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ficus growing on the Eupagurus-shell and Suberites domuncula. After studying his 
words closely it seems that his method of distinguishing between them rests on the 
characters of the ectosome, in addition to the absence of microscleres. In my opinion 
these are poor characters to be used in this connexion, but were their use to be 
upheld by subsequent investigation, then it would be impossible to say if Ginnani’s 
figure represented Ficulina ficus or Suberites domuncula (sensu Topsent (1900) 
et seq.) | : 

[Spongia suberosa, Esper, 1794: 266, pl. xli, figs. 1-2: has been accepted by some 
authors as a synonym of Suberites domuncula (Olivi), but it has nothing to do with 
either Alcyonium ficus or A. domuncula. Ehlers (1870) does not mention it, and 
although it has the habit of Halichondria bowerbanki, its identity is at present 
uncertain. | 

Alcyonium domuncula, Draparnaud, 1801: 169: notes on the living sponge, in 
which it is assumed that the specimens growing in association with a hermit crab 
(Suberites domuncula Autt.) belong to the same species as those growing on a Dromia 
(i.e. the Ficulina ficus Autt.). 

Alcyonium domuncula, Renier, 1804: xxv: nothing new. 

Alcyonium bulbosum, Esper, 1806: 41: typical examples of Olivi’s species are 
figured and described, but without information on the internal structure. 

Alcyonium tuberosum, Esper, 1806, pl. xx: it seems that the author regarded this 
as a form of the preceding species. 

Alcyonium domuncula, Renier, 1807, pl. i: nothing new. 

Spongia domuncula, Bertoloni, 1810: 103: nothing new. 

Acyonium [sic] domuncula, Lamarck, 1815: 76: nothing new, except to reaffirm 
that the Mediterranean is the type-locality. 

Alcyonium compactum, Lamarck, 1815: 166: this is described by Topsent (1933: 
40) as Suberites domuncula (Olivi) (partim ?). 

Alcyonium domuncula, Lamarck, 1816: 394: nothing new. 

Alcyonium compactum, Lamarck, 1816: 400: from the Atlantic, appears to be 
Suberites domuncula (Olivi). Spicules not mentioned. (See also Topsent, 1933: 40.) 

Spongia domuncula, Lamouroux, 1816: 38: nothing new. 

Alcyonium ficus, Lamouroux, 1816: 348: the author draws attention to the con- 
fusion between the sponge and the tunicate (see Hartmeyer, /.c.). Spicules not men- 
tioned. 

Alcyonium compactum, Lamouroux, 1816: 354: from the Atlantic. Spicules not 
mentioned. 

Spongia suberia, Montagu, 1818: 100: although the author gives an excellent 
description of the sponge, he does not say anything of its spicules. It is growing on 
univalve shells and is orange-yellow in life. It is clearly the animal generally accepted 
as Suberites domuncula (Olivi). 

Spongia domuncula, Bertoloni, 1819: 230: nothing new. 

Spongia suberia, Blainville, 1819: 130: nothing new. 

Lithumena domuncula, Renier, 1820, pl. iv: nothing new. 


Spongia suberosa, Gray, 1821: 361: merely gives a brief summary from Montagu 
(1818). 
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Aleyonium domuncula, Martens, 1824: 534: ‘Auf dem Schlammgrund lings der 
westlichen Kiiste haufig.’ Found on hermit crabs and also on the carapace of Cancer 
dromia. 


Spongia domuncula, Lamouroux, 1824: 337: gives a summary of the literature to 
date, adding nothing new. 

Alcyonum [sic] ficus, Risso, 1826: 381: pear- or fig-shaped, up to 45 mm. long, 
grows in the ‘Regions madréporiques’ and is an intense green in life. Spicules not 
mentioned. Possibly this is the ascidian. 

Alcyonum [sic] domuncula, Risso, 1826: 380: the author recognizes three varieties— 

Var. I. Rubro aurantio, flavo, coeruleo variegato. 

Var. II. Albo, poris oblongis, satis magnis et regulariter per superficiem sparsis. 

Var. III. Griseo et rubro aurantio variegato. Spicules not mentioned. 

'Halichondria suberica, Fleming, 1828: 522: mainly repeats Gray (1821) and adds, 
‘I have found this species encrusting Corallines in the Firth of Forth.’ The spicules 
are described as ‘fusiform and slightly curved’, the colour ‘yellow’. 

Litumena spugnosa, Renier, 1828, pl. v; nothing new. 

Anthelia domuncula, Blainville, 1830: 487: nothing new. 

Halichondria suberica, Coldstream, 1830: 235: two specimens from Rothesay Bay, 
on Turritella terebra. No colour notes and the only spicule figured is the tylostyle. 

Suberites domuncula, Nardo, 1833: 523; nothing new. 

Suberites ficus, Nardo, 1833: 523: nothing new. 

Anthelia domuncula, Blainville, 1834: 524: nothing new. 

Suberites domuncula, Nardo, 1834: 714: nothing new. 

Spongia suberica, Lamarck, 1836: 537: nothing new. 

Alcyonium domuncula, Lamarck, 1836: 600: nothing new. 

Alcyonium compactum, Lamarck, 1836: 606: nothing new. 

Halispongia suberica, Blainville, 1837: 532: nothing new. 

Halichondria suberica and Spongia suberica, Thompson, 1840: 254: from Strangford 
and Belfast Loughs, ‘investing univalve shells’. Spicules not mentioned. 

Halichondria suberica, Bellamy, 1840: 268: records the typical specimens, as well 
as those ‘enveloping stems of sea-weed’, from Devon. 

Halichondria suberea, Johnston, 1842: 139: adds little that is new. 

Halichondria ficus, Johnston, 1842: 144: deep water off Scarborough and Hartle- 
pool ; pear-shaped or rounded, often growing on shells ; greyish-white ; no mention of 
microscleres. 

Halichondria domuncula, Gray, 1848: 13: nothing new. 

Halichondria ficus, Gray, 1848: 15: nothing new. 

Halichondria suberea, Bowerbank, 185g: 287: gives the first good drawing of the 
megasclere. 

Halichondria ficus, Bowerbank, 1858: 298: the strongylote microsclere is figured. 

Halichondria compacta, Lieberkiihn, 1859: 520: on Buccinum and Murex inhabited, 
usually, by Pagurus callidus ; colour of red-lead ; spicules tylostyli. 

Halina suberea, McAndrew, 1861: 235: nothing new. 


I This seems to contain the first mention of spicules, but ‘megascleres only are mentioned. The first 
mention of microscleres is in Bowerbank, 1858. 
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Halina ficus, McAndrew, 1861: 235: nothing new. 

Hymeniacidon subereum, Bowerbank, 1862: 1111: nothing new. 

Halichondria ficus, Bowerbank, 1862: 1129: ‘An elongated form of Halichondria 
ficus has also been again described as H. virgultosa’ (i.e. by Johnston, 1842). 

Suberites domuncula, Schmidt, 1862: 67: largely reiterates Lieberkiihn’s notes, but 
adds that there are two varieties, one from Quarnero which ‘hat vorwiegend stumpfe 
Nadeln’ (? = microstrongyla), and the other, from Zlarin which ‘hatte eine ganz 
prachtige Farbung, indem sie auf weissem und rothem Grunde lazurblau gezeichnet 
war’. Schmidt also described the species as common and well known. 

Suberites domuncula, Crivelli, 1863: 286: notes and coloured pictures. 

Suberites domuncula, Kolliker, 1864: 71: nothing new. 

Halichondria ficus, Bowerbank, 1864: 222 [also as Hymeniacidon ficus p. 244]: the 
centrotylote microstrongylote is figured, otherwise nothing new. 

Hymeniacidon suberea, Bowerbank, 1864: 231: nothing new. 

Halichondria (Hymeniacidon) suberea, Hughes, 1866: 86: notes on the development 
of the gemmules. 

Hymeniacidon virgultosa, Bowerbank, 1866: 193: a number of specimens from the 
Dogger Bank, erect (?), subcylindrical and substipitate, the base enclosing a Fucus, 
Zoophyte, or Dentalium, and ranging from 2? in. to 15 in. in length and up to $ in. 
diameter. The colour, dried, is light buff-yellow. 

Bowerbank’s specimens do not belong to the same species as 'Halichondria vir- 
gultosa Johnston, which is apparently a Suberites sp. but of different habit; nor, it 
may be presumed, to the Spongia virgultosa of Lamarck and Lamouroux. 

Hymeniacidon suberea, Bowerbank, 1866: 200: gives ‘Locality.—The whole of the 
British coast’, and ‘colour.—Alive, yellow or orange; dried, yellow or brown’. His 
extensive notes show that he had difficulty in distinguishing between this species and 
Suberites carnosa on the basis of their respective spicules, and between Hymeniacidon 
suberea and Ficulina ficus on the basis of habitus. He found the species surrounding 
shells ‘of Turbo, Fusus and other univalves’, ‘based on a Dentalium, a Vermetus, or 
some other equally ill-chosen locality’, as ‘large massive specimens’, or ‘partially 
enveloping a shell of a Fusus, the mollusc evidently alive at the time’, He also 
records ‘a specimen as large as a hen’s egg, attached by a broad base to the side of 
St. Katherine’s Rock, at Tenby, between high and low water mark’, Bowerbank sees 
in the ‘minute inflato-cylindrical’ spicules (i.e. microstrongyla) the chief means of 
distinguishing Ficulina ficus from Hymeniacidon suberea. 

Hymentacidon ficus, Bowerbank, 1866: 206: specimens from Scotland, Northumber- 
land, and Hebrides, coloured grey, white, or russet red when alive. The specimens 
ranged from encrusting on a Pecten shell, covering ‘a small univalve shell precisely 
after the manner of H. suberea’, to bulbous or fig-shaped. Clearly Bowerbank 
has used the presence of microstongyla as a distinctive character, but finds some 
difficulty in distinguishing between H. ficus and H. suberea on the grounds of 
habitus. 

Halichondria farinaria, Bowerbank, 1866: 269: is encrusting on Pecten opercularis, 
from Belfast Bay, Firth of Clyde and off Hastings, at 5 fathoms. It is scarlet or 


t See last paragraph of the introduction (above). 
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reddish-orange in life and seems to have been found in fair numbers in the dredges. 
Microstrongyla are present. 

Reniera ficus, Schmidt, 1866: 16: it is (erroneously) suggested that this isa synonym 
of R. (Hymeniacidon) caruncula. 

Suberites farinaria, Schmidt, 1866: 16: nothing new. 

Reniera virgultosa, Gray, 1867: 518: nothing new. 

Halichondria farinaria, Gray, 1867: 519: nothing new. 

Suberites suberea, Gray, 1867: 523: nothing new. 

Ficulina ficus, Gray, 1867: 523: nothing new. 

Suberites domuncula, Marcusen, 1867: 358: from the Black Sea. 

Hymeniacidon subereus, Norman, 1868: 331: from the Shetlands. ‘Not so common 
as M. [sic] ficus, to which it is very closely allied.’ 

Hymeniacidon ficus, Norman, 1868: 331: from the Shetlands. ‘Common, coating 
univalve shells, and generally inhabited by hermit crabs.’ 

Suberites suberia, Parfitt, 1868: 12: common along the Devon coast. No other 
information. 

Suberites domuncula, Schmidt, 1868: 14: gives a faunistic record for Algeria, with- 
out other comment. 

Halichondria farinaria, Bowerbank, 1868: 124: nothing new. 

Hymeniacidon suberea, Wright, 1869: 53: nothing new. 

Halichondria farinaria, Wright, 1869: 54: nothing new. 

Hymeniacidon ficus, Norman, 1869: 297: from Oban. 

Halichondria suberea, Carter, 1870: 82: notes on the gemmules. Carter considers 
the sponge has the property of dissolving shells and places it in the Clioniadae (of 
Gray). 

Suberites heros, Schmidt, 1870: 46: a sponge from the Antilles, with the habitus of 
S. domuncula, ‘14 Faust gross’, and spicules ranging from styli to subtylostyli or 
tylostyli. 

Suberites liitkenit, Schmidt, 1870: 47: a new species, with microspined microscleres 
is described, from Denmark and Greenland. 

Suberites domuncula, Schmidt, 1870: 76: nothing new. 

Suberites ficus, Schmidt, 1870: 76: nothing new. 

Hymeniacidon virgultosa, Schmidt, 1870: 76: nothing new. 

Hymeniacidon suberea, Schmidt, 1870: 76: the author thinks this the same as 
Suberites domuncula. 

Halichondria farinaria, Schmidt, 1870: 77: nothing new. 

Alcyonium domuncula, des Moulins, 1872: 342: the taking is recorded of this sponge 
in large numbers in fishermen’s nets in the Gulf of Lyons. The hermit crab is extracted 
and used as bait. A synonymy list of the species is given. 

Suberites liittkenit, Mobius, 1873: 148: nothing new. ‘ 

Hymeniacidon ficus, MacIntosh, 1874: 143: specimens, growing on Dentaliwm 
entalis, ‘frequent on muddy ground’. 

Suberites liitkenit, Schmidt, 1874: 429: nothing new. 

Hymeniacidon virgultosa, Bowerbank, 1874: 89: more specimens examined since 
1866, growing on univalve shells, and on a flat mass ‘so like H. subevea that it is only 
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by microscopical examination that it can be separated from that species’. Micro- 
strongyla present. 

Hymeniacidon suberea, Bowerbank, 1874: 91: a specimen, from the Shetlands, in 
about 70 fathoms, of massive form enclosing a shell. 

H ymeniacidon ficus, Bowerbank, 1874: 92: more specimens, massive or ficiform, 
growing on bivalve shells or around univalve shells, from Tenby and the Island of 
Harris. Microstrongyla present. 

Halichondria farinaria, Bowerbank, 1874: 177: a small encrusting form, on Pecten 
opercularis, from Strangford Lough. Microstrongyla present. 

Suberites domuncula, Schmidt, 1875: 115: specimens from Solsvig, Peterhead, and 
Portobello, littoral to 50 fathoms. No other information. 

Suberites ficus, Schmidt, 1875: 116: a specimen from east of Bamborough, in 
36 fathoms on a bottom of sand and small stones. No other information. 

Halichondria suberea, Carter, 1875: 197: nothing new. 

Halichondria ficus, Carter, 1875: 197: nothing new. 

Suberites liitkenti, Liitken, 1875: 190: nothing new. 

Suberites domuncula, Carter, 1878: 157: nothing new. 

Suberites domuncula, Krukenberg, 1879: 66: notes on the physiology. 

Suberites domuncula, Krukenberg, 1879: 705: notes on the physiology. 

Suberites domuncula, Krukenberg, 1880: 37: notes on the physiology. 

Suberites montalbidus, Carter, 1880: 256: preliminary notice of a sponge from 
Barents Sea having centrotylote microxea for microscleres. 

Suberites domuncula, Czerniawsky, 1880: 236: from the Black Sea. 

Suberites domuncula, Leslie and Herdman, 1881: 60: nothing new. 

Halichondria suberea, Carter, 1881: 255: nothing new. 

Suberites domuncula, Vosmaer, 1881: 4: nothing new. 

Hymeniacidon virgultosus, Bowerbank, 1882: 83: nothing new. 

Hymeniacidon subereus, Bowerbank, 1882: 88: nothing new. 

Hymeniacidon ficus, Bowerbank, 1882: 89: abundant in Shetlands, Durham 
(Coralline zone), and specimens also from Oban (‘on a pebble between tide-marks’) 
and Westport, Co. Mayo. 

Halichondria farinaria, Bowerbank, 1882: 114: nothing new. 

Suberites domuncula, Klebs, 1882: 295: ‘Der Schwamm.. . lebt stets auf Schnecken- 
schalen, in denen ein Pagarus lebt ; er umwachst die Miindung der Schale, so dass der 
Krebs haufig ganz eingeschlossen wird und sterben muss.’ 

Halichondnia suberia, Carter, 1882: 353: nothing new. 

Halichondria ficus, Carter, 1882: 353: nothing new. 

Suberites montalbidus, Carter, 1882: 353: a specimen from Barents Sea, with 
microstrongyla and faintly spined microxea, both centrolylote. 

Suberites domuncula, Graeffe, 1882: 318: from Trieste, with notes on ecology. 

Suberites domuncula, Vosmaer, 1882: 20: nothing new. 

Suberites sp., Vosmaer, 1882: 32: a specimen from the Arctic approximating to 
S. montalhidus. 

Suberites domuncula, Carter, 1883: 30: 150 specimens dredged 20 miles off 
Budleigh Salterton, growing on Turritella and Buccinum, with Pagurus or an 
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annelid inside, had incorporated much debris from the sea-bed in their sub- 
stance. 

Suberites domuncula, Marion, 1883: 65: notes, especially on its abundance, of the 
sponge off the Marseilles coast. 

Suberites domuncula, Vosmaer, 1884: 121: nothing new. 

Suberites domuncula, Vosmaer, 1885: 332: nothing new. 

Suberites montalbidus, Fristedt, 1885: 19: records from the Swedish coast, in ay Ae 
of sponges with the spiculation shown by Carter (1882). 

Suberites ficus, Fristedt, 1885: 20: specimens from coast of Sweden, pale red in 
life, from various depths. Microstrongyla present. 

Suberites virgultosa, Fristedt, 1885: 21: five specimens from the Swedish coast, 
from unknown depths. Microstrongyla present. 

Suberites suberia, Higgin, 1886: 86: nothing new. 

Suberites domuncula, Vosmaer, 1886: 86: nothing new. 

Suberites domuncula, Vosmaer, 1886: 457: nothing new. 

Suberites liitkemt, Marenzeller, 1886: 3: the species is regarded as identical with 
S. montalbidus. 

Suberites montalbidus, Fristedt, 1887: 428: a number of specimens from Bering Sea 
and Bering Strait, the Siberian Arctic Ocean, Beaufort’s Sea, Kara Sea, Barents Sea, 
and west of Greenland, in 2 to 40 fathoms, all having centrotylote microstrongyla and 
faintly spined microxea. 

Suberites domuncula, Ridley and Dendy, 1887: xlv: notes on histology. 

Suberites domuncula, Sollas, 1888: 415: notes on the structure of the skeleton. 

Suberites compactum, Topsent, 1888: 134: the sponge recorded by Lamouroux is 
said to be the equivalent of ‘Spongia domuncula (Suberites ficus)’. 

Suberites domuncula, Topsent, 1888: 134: nothing new. 

Suberites ficus, Topsent, 1888: 134: is said to have the same Amphipod symbiont as 
S. domuncula. 

Suberites suberea, Topsent, 1888: 150: dredged at Luc and le Quihoc, it is encrust- 
ing and a deep orange. 

Suberites ficus, Topsent, 1888: 150: not common at Luc, it has the same habitat as 
S. suberea, and though orange-red as a rule, it is subject to ‘décolorations partielles’ 
and is often yellow or greyish. The surface is often perforated where an Amphipod, 
Tritacta gibbosa, is living. 

Suberites domuncula, Lendenfeld, 1888: 65: similar in habitat to the European 
forms, but although enclosing a crab the Australian forms do not contain shell with 
Pagurus. Colour bright yellow. Without microstrongyla. 

Suberites domuncula, Dendy 1889: 23: nothing new. 

Suberites domuncula, Lendenfeld, 1889: 798: is usually carried on the carapace of 
a Dromia. 

Suberites suberea, Hanitsch, 1889: 158: from Liverpool district. 

Halichondria farinaria, Topsent, 1889: xxxviil: nothing new. 

Suberites domuncula, Topsent, 1890: 232: nothing new. 

Suberites domuncula, Topsent, 1890: 232: ‘partout dans la Manche.’ 

Suberites suberea, Topsent, 1890: 202: from Luc. 
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Suberites ficus, Topsent, 1890: 202: from Luc. 

Suberites farinaria, Topsent, 1890: 203: nothing new. 

Suberites domuncula, Hanitsch, 1890: pp. 195, 214: gives records for the estuary of 
the Mersey, north Wales, Isle of Man, and Puffin Island, and declares that it may be 
found growing on bivalve shells and other substrata, as well as on univalve shells 
inhabited by hermit crabs. 

Suberites ficus, Hanitsch, 1890: 195: from north Wales. 

Suberites domuncula, Hanitsch, 1891: 218: several specimens from 10 fathoms off 
the west coast of Ireland. Hanitsch draws attention to the presence of microstrongyla, 
and to so many previous authors having missed them. 

Suberites ficus, Hanitsch, 1891: 219: two specimens from off the west coast of 
Ireland, in 5 to 15 fathoms. 

Suberites ficus, Topsent, 1891: 529: dredged at Roscoff. 

Suberites ficus, Topsent, 1891: 127: from Arcachon. 

Suberites ficus, Topsent, 1891: 14: two specimens from between Dakar and 
Rufisque, at 25 m., on muddy sand, with microstrongyla that lack a centrum. 

Suberites domuncula, Topsent, 1891: 15: a single littoral specimen from Dakar. 

Suberites domuncula, Topsent, 1891: 15: from Dakar. 

Suberites ficus, Topsent, 1891: 127, 129: from Arcachon. 

Suberites ficus, Topsent, 1891: 529: from Roscoff. 

Subenites domuncula, Hanitsch, 1891: 218: several specimens from the west coast in 
1o fathoms. He mentions the presence of centrotylote microstrongyla. 

Suberites ficus, Hanitsch, 1891: 219: from the west coast of Ireland in 5 to 15 
fathoms. 

Suberites latus, Lambe, 1892: 71: four specimens from British Columbia, lobo- 
massive, up to 60 mm. across, yellowish-brown in spirit, but without microstrongyla. 
Lambe (1893: 126) agrees this is conspecific with S. suberea (= ficus). 

Suberites domuncula, Holt, 1892: 239: from Blacksod Bay, in 7 fathoms, on fine 
sand. 

Suberites ficus, Topsent, 1892: 128: four specimens from the Bay of Biscay in 
depths varying from 63 to 180 m. No mention is made of colour or the presence of 
microstrongyla. 

Suberites ficus, Levinsen, 1893: 410: numerous specimens from the Kattegat. 
According to the figures given, the spiculation resembles closely that of S. montal- 
bidus. 

Suberites farinarius, Levinsen, 1893: 412: a specimen from the Kattegat, with 
centrotylote microscleres. 

Suberites montalbidus, Levinsen, 1893: 413: three specimens from the Kattegat in 
173 fathoms, showing the spiculation described by Carter (1882). 

Suberites domuncula, Celesia, 1893: I: extensive notes on the relation between the 
form of the sponge and the presence of the hermit crab. 

Suberites ficus, Topsent, 1894: 21: from the Pas-de-Calais. Halichondria farinaria 
and H. virgultosa are regarded as synonyms. 

Suberites domuncula, Topsent, 1894: 23: from the Pas-de-Calais. 

Suberites suberea, Lambe, 1894: 126: nearly sixty specimens from Alaska. ‘... the 
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flesh-spicules are present in the majority of cases, but absent in a few; in some 
specimens they occur in great abundance, in others only one or two were seen. Evi- 
at the presence or absence of the flesh-spicules cannot be considered of specific 
value. 

Suberites montalbidus, Lambe, 1894: 127: a single example, 25 mm. across, from the 
Aleutians, with microscleres as described by Carter (1882). 

Suberites ficus, Weltner, 1894: 327: four specimens from the North Sea, including 
the Dogger Bank, from depths varying from 32 to 50 m. No colour records are given 
and microstrongyla are not mentioned. 

Suberites virgultosa, Hanitsch, 1894: 177: nothing new. 

Suberites domuncula, Hanitsch, 1894: 177: nothing new. 

Suberites ficus, Hanitsch, 1894: 177: nothing new. 

Suberites farinarius, Hanitsch, 1894: 179: nothing new. 

Suberites heros, Weltner, 1894: 328: suggests the identity of this species with 
S. ficus. 

Suberites suberea, Lambe, 1895: 126: records 60 specimens from Alaska, and points 
out (p. 127) that his S. Jatus, from Vancouver Island, is identical with S. subevea. 

Suberites montalbidus, Lambe, 1895: 127: from Alaska. 

Suberites domuncula, Heider, 1895: 283: nothing new. 

Suberites ficus, Lambe, 1896: 193: two dried specimens from Nova Scotia, with 
microstrongyla, the one growing on a Pecten tenuicostata shell, the other on the inside 
of a shell of Cyprina. 

Suberites ficus, Topsent, 1896: 275: several specimens from the Bay of Biscay at 
I40 to 400 m. 

Suberites ficus, Topsent, 1896: 118: from Quiberon (Atlantic coast of France). 

Ficulina ficus, Lendenfeld, 1896: 94: an extensive review of previous knowledge, 
with little additional information. 

Suberites domuncula, Lendenfeld, 1896: 118: a review of previous knowledge, with 
little additional information. 

Ficulina ficus, Topsent, 1898: 129: nothing new. 

Suberites heros, Thiele, 1898: 37: is probably identical with S. domuncula. 

Suberites domuncula, Thiele, 1898: 37: the author differentiates between S. domun- 
cula, without microstrongyla, and S. swbereus, with microstrongyla (but see Lambe, 
1894: 126). 

Suberites liithenit, Thiele, 1898: 38: is probably identical with S. domuncula. 

Suberites subereus, Thiele, 1898: 38: several specimens from Japan, some enclosing 
shells, examined dry. Microstrongyla present. 

Suberites placenta, Thiele, 1898: 39: a depressed cake-shaped sponge from Japan, 
dry, with tylostyli and microstrongyla. 

Suberites sericeus, Thiele, 1898: 39: dry incrustations from Japan on a Pecten and 
a gastropod shell, without microstrongyla, probably represent either S. ficus or 
S. domuncula. 

Prosuberites inconspicuus, Thiele, 1898: 40: a dry encrusting specimen from Japan, 
in 100 fathoms, with tylostyli as in Thiele’s specimen of Suberites subereus, but 
without microstrongyla, is probably a young S. domuncula. 
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Prosuberites exiguus, Thiele, 1898: 40: two dried encrusting specimens from Japan, 
very like P. inconspicuus, probably represent young forms of Suberites domuncula. 
They are without microstrongyla. 

Ficulina ficus, Topsent, 1899: 105: recorded for the coast of Belgium without 
further details. 

Ficulina ficus, Topsent, 1900: 203: in a review of the species the author increases 
the confusion by using the presence or absence of the microstrongyla as a basis for 
the specific distinction. Consequently, under F. ficus are included all forms having 
microscleres regardless of the external form. 

Suberites liitkenii, Topsent, 1900: 213: is regarded as a variety of Ficulina ficus. 

Suberites domuncula, Topsent, 1900: 225: the species is interpreted in a narrow 
sense, depending almost entirely on the absence of microscleres. 

Suberites suberea, Lambe, 1900: 161: nothing new. 

Suberites ficus, Lambe, 1900: 161: nothing new. 

Suberites montalbidus, Lambe, 1900: 162: nothing new. 

Suberites montalbidus, Lambe, 1900: 24: from Hudson Bay and Strait. 

Suberites montalbidus, Lambe, 1900: 277: nothing new. 

Suberites domuncula, Cotte, 1901: 1: chemico-physiological notes. 

Suberites domuncula, Cotte, 1901: 95: physiological notes. 

Suberites domuncula, Bidder, 1902: 380: the author suggests that texture is a result 
of ecological conditions. 

Ficulina ficus, Rousseau, 1902: 18: the author treats Suberites domuncula as a 
synonym of this species and records it from the coast of Belgium. 

Suberites heros, Thiele, 1905: 415: nothing new. 

Suberites domuncula, Thiele, 1905: 416: nothing new. 

Suberites domuncula, Swartschewsky, 1905: 35: the species is recorded from the 
Black Sea. 

Suberites heros, Swartschewsky, 1905: 35: is accepted asasynonym of S. domuncula. 

Suberites montalbidus, Swartschewsky, 1906: 318: from the White Sea. 

Ficulina ficus, Lundbeck, 1907: 558: ‘Trois petits exemplaires pédunculés’. No 
other information. 

Ficulina ficus, Lundbeck, 1909: 453: one specimen, I00 mm. across, from East 
Greenland, in 25-40 fathoms. No other details. 

Ficulina ficus, Stephens, 1912: 21: the author accepts the identity of Subevites 
domuncula with this species and gives records for south-west Ireland from between 
tide-marks down to 8 fathoms. Massive specimens were found in littoral zone, and 
dredged specimens were growing on Pecten or on gastropod shells containing Ewpa- 
gurus cuanensis. 

Ficulina ficus, Topsent, 1913: 25: from Norway ; a score of specimens ‘enveloppant 
des coquilles et abritant des Pagures’. 

Ficulina liitkenit, Topsent, 1913: 25: from Norway. 

Ficulina ficus, Miller, 1913: 291: the author treats Suberites domuncula and 
Ficulina ficus as one and the same thing. He gives notes on the gemmules in 
373 specimens from the Barents Sea, taken in 60-67 m. in August. Of this total 
261 were on bivalve shells, 6 on gastropod shells, and 36 on stones. The rest were 


SUBERITES DOMUNCULA (OLIVI) 365 


without point of attachment. Colour notes are not given, but microstrongyla are 
figured. 

Ficulina ficus, Stephens, 1915: 35: the author lists many records from Ireland. 

Suberites domuncula, Babié, 1921: 14: merely records the species for the Adriatic. 

Suberites domuncula, Babié, 1922: 272: several specimens, on Twrritella, from the 
Adriatic, the largest 90 mm. in diameter. No colour records are given and no men- 
tion made of microstrongyla. 

Ficulina ficus, Ferrer, 1922: 269: nothing new. 

Suberites domuncula, Topsent, 1925: 633: records the species as common at Naples 
and varied in colour. He gives the opinion that the specimens at Naples do not attain 
such large proportions as those at Banyuls. 

Suberites domuncula, Dembowska, 1926: 163: an account of the habits of Dromia 
vulgaris and its use of the sponge. 

Ficulina ficus, Broch, 1927: 5: from Norway, Lindesness, in 20-24 m., growing 
on black mud. No other information. 

Ficulina ficus, Topsent, 1928: 156: specimens recorded from the Bay of Biscay and 
the Azores, from depths of 130 to 1,331 m. No colours are mentioned, and as to ex- 
ternal form the author merely says, of the specimens from Stn. 3660, that they are 
enveloping the shells of Gastropods. As to the specimen from a depth of 1,331 m., the 
author speaks of it as ‘bien typique, a microstrongyles centrotylotes, lisses, abondants’. 

Suberites domuncula, Topsent, 1928: 154: the species is recorded from off Toulon, 
in 20 m., with no other comment. 

Ficulina ficus, Arndt, 1928: 33: treats this species and Suberites domuncula as 
synonyms, and summarizes the characters of the species. 

Ficulina ficus, Hentschel, 1929: 928: nothing new. 

Ficulina liithenit, Hentschel, 1929: 928: nothing new. 

Suberites domuncula, Burton, 1932: 201: a single specimen from Japan, in Io 
fathoms, enclosing a hermit crab. The synonymy of this species and Ficulina ficus is 
suggested. 

Suberites domuncula, Vosmaer, 1933: 426: a very extensive review of the species, 
but more confusion is caused by ascribing too wide limits to the species. 

Suberites domuncula, and Ficulina ficus, Burton, 1934: 313: the two species are 
compared. 

Ficulina liitkenit, Burton, 1934: 14: from East Greenland, at 3-191 m. 

Suberites domuncula, Topsent, 1934: 14: from Monaco. 

Ficulina ficus, Topsent, 1934: 16: in his specimens from Monaco, Topsent finds the 
occurrence of microstrongyla variable. In ‘des cas embarrassants’ he succeeded “par 
grattage du pourtour de l’oscule’ in finding a few in specimens which should otherwise 
be assigned to Suberites domuncula. 

Suberites domuncula, Arndt, 1935: 39: a summary of our knowledge of the species 
is given. 

Suberites ficus, Arndt, 1935: 39: in a summary of our knowledge of the species, 
Arndt returns to the orthodox method of distinguishing between this species and 
S. domuncula (i.e. basing his distinction solely.on the presence or absence of micro- 


strongyla). 
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Suberites domuncula, Burton, 1935: 77: from the Sea of Japan, in Io-35 m. 
Suberites domunculus, de Laubenfels, 1949: 20: from Wood’s Hole. The author 
appears to accept the identity of Ficulina ficus with Suberites domuncula. 


It would seem unnecessary to go into such minute detail, but for the confusion 
which has arisen independently of that caused by the early authors. In the main, 
authors since Lamouroux have treated as Ficulina ficus those specimens, with tylo- 
styli and centrotylote microstrongyla, growing with their bases implanted on a shell 
or other substratum. They have treated as Suberites domuncula any specimen of 
comparable structure completely enclosing a gastropod shell containing a hermit 
crab. Yet both species have the same two categories of spicules arranged in the same 
way, have a similar texture and colour, and have a similar geographical range and 
bathymetric distribution. These things have been recognized by Martens, Stephens, 
Arndt, and Miiller, who have regarded the two forms as conspecific. Admittedly 
these four authors form a minority, but it is worth recalling that Miiller examined 
373 specimens in a single investigation, and Stephens, whose work is of a uniformly 
high standard, must have handled more than this number in the course of a few years. 
I am the more inclined to accept their verdict since it coincides with my own (1934) 
arrived at independently. Against this we must set the views of many authors of 
limited experience, as well as those of Lendenfeld and, more especially Topsent, both 
workers of wide experience. Moreover, Arndt (1935) subsequently reverted to this 
view, apparently. The value of Lendenfeld’s opinion can, however, be judged from 
his most extensive work on these two supposed species. In 1897 he set forth their 
characters in great detail and his figures show in each case that he was dealing with 
specimens enclosing a gastropod shell containing a hermit crab. In other words, he 
clearly had accepted the presence or absence of the microstrongyla as of specific 
importance. In Topsent’s (1900) main study of the two supposed species it is evident 
that he has adopted a similar plan. Lendenfeld, at least, seems to have based his 
action on Bowerbank (1866), who, while admitting the difficulty of distinguishing 
between the Ficulina ficus and Suberites domuncula, adopted the presence or absence 
of microstrongyla for their separation. It will be possible to show, not only that the 
presence or absence of the microstrongyla has no taxonomic value, but that at the 
most these two supposed species are probably no more than ecological varieties, if 
indeed there is that much separation. 

The history of the microstrongyla is quite remarkable. Although Suberites domun- 
cula was first described in 1792, it was not until 1828 that any mention of its spicules 
ismade. Then Fleming described them as ‘fusiform and slightly curved’. It was not, 
however, until 1834 that Coldstream figured a recognizable tylostyle. These are, 
however, the megascleres. No mention was made of the microscleres until much 
later, when Bowerbank (1858, p. 298) mentioned the finding of an ‘inflato-cylindrical’ 
in Halichondria ficus, and figured what is now called the centrotylote microstrongyle 
on pl. xxiv, fig. 25. In 1862 Schmidt wrote of ‘stumpfe Nadeln’, which may or may 
not refer to microstrongyla, and it was left to Lambe (1894), who examined nearly 
sixty specimens to show that they are present in Suberites domuncula as well as in the 
so-called Ficulina ficus. He found those microscleres present in varying numbers. In 
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only a few cases did he find them lacking in the typical Suberites domuncula. He pre- 

sumed, therefore, that ‘the presence or absence of the flesh-spicules cannot be con- 

sidered of specific value’. Experience leads me to endorse Lambe’s view ; and we may 

a Sched sure that this is true also for workers such as Stephens and, possibly, 
rndt. 

Another distinction that has been made between Suberites domuncula and Ficulina 
ficus is that the first is typically orange or red and the second typically green or 
greenish. Nobody has specifically stated this in print, but I have found it a prevalent 
opinion. If we summarize the colour records from the chronological list of references 
given above, we find that there is little to choose between them. Considering the 
number of times the two species have been referred to in the literature, colour records 
are meagre. They may be summarized as follows: 


Suberites domuncula: orange-yellow (Montagu); orange-red, white, grey and 
orange-red (Risso) ; yellow (Fleming) ; yellow or orange (Bowerbank) ; colour of 
red-lead (Lieberkiihn) ; white and red with blue patches (Schmidt) ; deep orange 
(Topsent) ; bright yellow (Lendenfeld); varied in colour (Topsent); usually 
orange, often white or white marbled with red and blue (Topsent) ; orange- 
yellow (Lendenfeld). 

Ficulina ficus: greyish-white (Johnston) ; scarlet or reddish-orange (Bowerbank) ; 
pale red (Fristedt); usually orange-red, often greyish or yellow (Topsent) ; 
orange-yellow (Lendenfeld). 


It seems there is little to choose between the two forms in the matter of colour. 

The external form appears to have constituted a further barrier to recognizing the 
identity of Ficulina ficus with Suberites domuncula. In the former it is typically fig- 
or pear-shaped, with more or less of a stout peduncle, but variations are recognized 
up to the long, almost strap-shaped sponges seen in Bowerbank’s Halichondria 
farinaria. The typical form in Suberites domuncula is oval or spherical with, on one 
side, an opening showing the presence of a hermit crab. What has not been recog- 
nized are the various intermediates between the two, and the fact that the association 
between the Suberites and the hermit crab is not a specific commensalism. To take 
the form first, Ficulina ficus has been recorded as growing on seaweeds and on bivalve 
and gastropod shells. It will, from my own observations, also grow on pebbles or rock 
surfaces. It may be encrusting, cushion-shaped, irregularly massive, lobose, ficiform, 
or elongated (farinaria-form). The base may surround to a varying extent the object 
to which it is attached. Suberites domuncula is normally encrusting, or spherical or 
subspherical, but may also be irregularly massive or lobose. The absence of the fici- 
form or elongated shape is almost certainly the result of the shell, on which the sponge 
is seated, being in a state of more or less continuous motion due to the presence in it 
of a hermit crab. 

That there is no specific commensalism between Suberites domuncula and a hermit 
crab may be shown by the following: 

The sponge has been found associated with: 


1. A wide variety of gastropod shells, which may often be without a hermit crab ; 
2. Several different species of Eupagurus ; 
ZOO. 1, Lz: 2C 
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3. The carapace of a Dromia; 
4. A Fusus, with the mollusc still alive. 


The evidence is markedly in favour of following the opinion of Arndt, Stephens, 
and others. There is, however, one point on which a reasonable doubt may be felt. 
This concerns the nature of Suberites montalbidus Carter. In the holotype its micro- 
scleres are microspined and centrotylote microxea in addition to the smooth centro- 
tylote microstrongyla. It seems, however, that this sharp distinction is not always 
maintained. Fristedt (1887), for example, also found both kinds in his Arctic speci- 
mens, but the microxea were but faintly spined and apparently not centrotylote. It 
is significant, nevertheless, that the recorded specimens of S. montalbidus are from 
Barents Sea (Carter), Bering Sea and Strait, the Siberian Arctic, Kara Sea, Barents 
Sea, and west of Greenland (Fristedt), Barents Sea (Levinsen), and the Aleutians 
(Lambe), so that there is reasonable ground for suspecting that it constitutes a 
northern form. In the northern limits of its range Suberites domuncula (+ Ficulina 
ficus) has also been recorded from Alaska, East Greenland, and Barents Sea. There 
is not, therefore, a clear line of geographical separation between it and S. montalbidus, 
and added to this Fristedt (1885) has recorded the latter from the coast of Sweden 
also. It may be that authors, such as Stephens, who have wide experience of S. 
domuncula, and have accepted S. montalbidus as one of its synonyms, have found 
microspined microxea in southern individuals and have not considered it sufficiently 
important to draw attention to the fact. Under the circumstances, it would be better 
to follow the example set by experienced authors and regard S. montalbidus as a 
synonym of S. domuncula, at least for the present. 


REVISED LIST OF SYNONYMS OF SUBERITES DOMUNCULA, WITHA 
DESCRIPTION OR SLES SPECIES INCE UDING LES DiSd Ris Um On 


Suberites domuncula (Olivi) 


Alcyonium domuncula, Olivi, 1792: 241; Draparnaud, 1801: 169; Renier, 1804: 
xxv; A. bulbosum, Esper, 1806: 41; A. tuberosum, idem, l.c., pl. xx; A. domuncula, 
Renier, 1807: pl. iti; Spongia domuncula, Bertoloni, 1810: 103; Acyonium [sic] 
domuncula, Lamarck, 1815: 76; Alcyonium compactum, idem, l.c.: 166; A. domuncula, 
idem, 1816: 394; A. compactum, idem, l.c.: 400; Spongia domuncula, Lamouroux, 
1816: 38; Alcyonium ficus (partim?), idem, l.c.: 348; A. compactum, idem, l.c.: 
354; Spongia suberia, Montagu, 1818: 100; S. domuncula, Bertoloni, 1819: 230; 
S. suberia, Blainville, 1819: 130; S. suberosa, Gray, 1821: 361; Alcyonium ficiforme 
(partim?), Lamouroux, 1821: 29; A. domuncula, Martens, 1824: 534; Spongia 
domuncula, Lamouroux, 1824: 337; Alcyonium domuncula, Risso, 1826: 380; Hali- 
chondria suberica, Fleming, 1828: 522; Coldstream, 1830: 235; Anthelia domun- 
cula Blainville, 1830: 487; Suberites ficus, Nardo, 1833: 523; S. domuncula, idem, 
l.c.: 523; Anthelia domuncula, Blainville, 1834: 524; Halispongia suberica, idem, 
Lc. 532; Suberites domuncula, Nardo, 1834: 714; Spongia suberica, Lamarck, 
1836: 537; Alcyonium domuncula, idem, l.c.: 600; A. compactum, idem, l.c.: 606; 
Halichondria suberica, Bellamy, 1839: 268; Thompson, 1840: 254; H. suberea, 
Johnston, 1842: 139, pl. xii, figs. 5-6; H. ficus, idem, l.c.: 144, pl. xv, figs. 4-5; H. 
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domuncula, Gray, 1848: 13; A. ficus, idem, l.c.: 15 ; H. suberea, Bowerbank, 1858: 257 
pl. xxiii, fig. 25; H. ficus, idem, l.c.: 298, pl. xxiv, fig. 25; H. compacta, Lieberkiihn, 
1859: 520; Halina suberea, McAndrew, 1861: 235; ‘H. ficus, idem, l.c.: 235; 
Hymeniacidon subereum, Bowerbank, 1862: 1111; idem, l.c.: 1129; Suberites 
domuncula, Schmidt, 1862: 67; Crivelli, 1863: 286, pl. iu, figs. 1-5; Kélliker, 1864: 
71; Hymeniacidon ficus, Bowerbank, 1864: 222; H. suberea, idem, l.c.: Zoi a ples, 
fig. 23; H. virgultosa, idem, 1866: 193; H. suberea, idem, l.c.: 200; H. ficus, idem, 
L.c.: 206; H. farinaria, idem, l.c.: 269; Halichondria suberea, Hughes, 1866: 86; 
Reniera ficus, Schmidt, 1866: 16; Hymeniacidon farinaria, idem, l.c.: 16; Reniera 
virgultosa, Gray, 1867: 518; Halichondria farinaria, idem, l.c.: 519; Suberites 
suberea, idem, l.c.: 523; Ficulina ficus, idem, l.c.: 523; Suberites domuncula, 
Marcusen, 1867, p. 358; S. suberia, Parfitt, 1868: 12; Halichondria farinaria, Bower- 
bank, 1868: 124; Suberites domuncula, Schmidt, 1868: 14; Hymeniacidon jicus, 
Norman, 1869: 297; H. subereus, idem, l.c.: 331; H. ficus, idem, l.c.: 331; H. suberea, 
Wright, 1870: 225; Halichondria farinaria, idem, l.c.: 226; H. suberea, Carter, 
1870: 82; Suberites heros, Schmidt, 1870: 46; S. liitkenii, idem, l.c.: 47, pl. v, fig. 7; 
S. domuncula, idem, l.c.: 76; S. ficus, idem, l.c.: 76; Hymeniacidon virgultosa, idem, 
l.c.: 76; H. suberea, idem, l.c.: 76; Halichondria farinaria, idem, l.c.: 77; Alcyonium 
domuncula, Moulins, 1872: 342; Suberites litkenii, Mébius, 1873: 148; Schmidt, 
1874: 429; Hymeniacidon virgultosa, Bowerbank, 1874: 89, pl. xxxv, figs. 1-5; H. 
suberea, idem, l.c.: 91, pl. xxxvi, figs. 1-4; H. ficus, idem, l.c.: 92, pl. xxxvi, figs. 10-17 ; 
Halichondria farinaria, idem, l.c.: 177, pl. Ixx, figs. 5-8; Hymeniacidon ficus, 
M’Intosh, 1874: 143; Halichondria suberea, Carter, 1875: 197; H. ficus, idem, l.c.: 
197; Suberites domuncula, Schmidt, 1875: 115; S. ficus, wdem, l.c.: 116; S. liitkenit, 
Liitken, 1875: 190; S. domuncula, Carter, 1878: 157; Krukenberg, 1879: 66, pl. i, 
figs. 3-4; idem, 1879: 705 ; Czerniawsky, 1880: 236; Krukenberg, 1880: 37; S. montal- 
bidus, Carter, 1880: 256; S. domuncula, Leslie and Herdman, 1881: 269; Vosmaer, 
1881: 4; Halichondria suberea, Carter, 1881: 255; Hymeniacidon virgultosa, Bower- 
bank, 1882: 83; H. subereus, idem, l.c.: 88; H. ficus, idem, l.c.: 89; Halichondria 
farinaria, idem, i.c.: 114; H. suberia, Carter, 1882: 353; H. ficus, idem, l.c.: 353; 
Suberites montalbidus, idem, l.c.: 353; S. domuncula, Graeffe, 1882: 318 ; Krebs, 1882: 
295; Vosmaer, 1882: 20; S. sp., idem, l.c.: 32, pl. i, figs. 22-23, pl. iv, figs. 140-144 ; 
S. domuncula, Marion, 1883: 65, 68; Carter, 1883: 30; Vosmaer, 1884: 121; idem, 
1885: 332; S. montalbidus, Fristedt, 1885: 19, pl. iii, fig. 3; S. ficus, 1dem, l.c.: 20; 
S. virgultosa, idem, l.c.: 21; S. suberia, Higgin, 1886: 86; S. liitkeniz, Marenzeller, 
1886: 3; S. domuncula, Vosmaer, 1886: 457 ; Thomson, 1887: 241, pl. xvii; Ridley and 
Dendy, 1887: p. xlv; S. montalbidus, Fristedt, 1887: 428; Alcyonium compactum, 
Topsent, 1888: 134; Suberites domuncula, idem, l.c.: 134; S. suberea, idem, l.c. 150; 
S. ficus, idem, l.c.: 150; idem, 1888: 1299; S. domuncula, Lendenfeld, 1888: 65; S. 
domunculus, Sollas, 1888: 415 ; S. suberea, Hanitsch, 1889: 158 ; S. ficus, idem, l.c.: 195 ; 
S. ficus, idem, l.c.: 195; Halichondria farinaria, Topsent, 1889: xxxviii; Suberites 
domuncula, Dendy, 1889: 56; Lendenfeld, 1889: 798 ; Topsent, 1890: 232; Hanitsch, 
1890: 195, 214; S. ficus, Hanitsch, 1890: 195, 216; S. suberea, Topsent, 1890: 202 ; 
S. ficus, idem, l.c.: 202; S. farinaria, idem, l.e.: 203; S. ficus, Topsent, 1891: 14; 
idem, 1891: 127, 129; idem, 1891: 529; S. domuncula, Hanitsch, 1891: 218; S. ficus, 
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idem, l.c.: 219; S. ficus, Topsent, 1892: 128; S. latus, Lambe, 1893: 71, pl. iii, fig. 7, 
pl. v, fig. 7; S. domunculus, Holt, 1892: 239; S. ficus, Levinsen, 1893: 410, nga are 
S. favinaria, idem, l.c.: 412; fig. 22; S. montalbidus, idem, l.c.: 413, fig. 23; S. domun- 
cula, Celesia, 1893: I, pls. v—viii; S. virgultosus, Hanitsch, 1894: 177; S. domuncula, 
idem, l.c.: 177; S. ficus, idem, l.c.: 177; S. farinarius, idem, l.c.: 177; S. ficus, Topsent, 
1894: 21, 23, 26; Halichondria farinaria, idem, l.c.: 21, 260; Suberites domuncula, 
idem, l.c.: 23; S. suberea, Lambe, 1894: 126, pl. iv, fig. 3; S. montalbidus, 1dem, l.c.: 
127, pl. iii, fig. 6; S. ficus, Weltner, 1894: 327; S. heros, idem, l.c.: 328; S. domuncula, 
Heider, 1895: 283; S. suberea, Lambe, 1895: 126, pl. iv, fig. 3; S. latus, idem, l.c.: 127; 
S. montalbidus, idem, l.c.: 127, pl. iii, fig. 6; S. ficus, Topsent, 1896: 275 ; idem, 1896: 
118; Lambe, 1896: 193, pl. ii, fig. 4; Ficulina ficus, Lendenfeld, 1897: 94, pls. iu, 
vi, vii, ix; Suberites domuncula, idem, l.c.: 118, pls. iv, vii, xi; Topsent, 1898: 126; 
Ficulina ficus, idem, l.c.: 129; Suberites domuncula, Thiele, 1898: 37; S. heros, idem, 
L.c.: 37; S. littkenit, idem, l.c.: 38; S. subereus, idem, l.c.: 38, pl. i, figs. 11-12, pl. viii, 
fig. 7; S. placenta, idem, l.c.: 39, pl. viii, fig. 8; S. sericeus, idem, l.c.: 39, pl. viil, fig. 
10; Prosuberites inconspicuus, idem, l.c.: 40, pl. viii, fig. 12; ? P. exiguus, idem, l.c.: 
40, pl. viii, fig. 13 ; Ficulina ficus, Topsent, 1899: 105 ; Ficulina ficus, idem, 1900: 203, 
pl. v, figs. 6-15; Suberites domuncula, idem, l.c.: 225, pl. vi, figs. I-g; S. suberea, 
Lambe, 1900: 161; S. ficus, idem, l.c.: 161 ; S. montalbidus, idem, l.c.: 162 ; idem, 1900: 
24; idem, 1900: 277; S. liitkenii, Topsent, 1900: 213; S. domuncula, Cotte, 1901: I; 
idem, 1901: 95; Bidder, 1902: 380; Ficulina ficus, Rousseau, 1902: 18, fig. Ir; 
Suberella heros, Thiele, 1905: 415; Suberites domuncula, tdem, l.c.: 416; Swart- 
schewsky, 1905: 35, pl. ii, fig. 5, pl. iv, fig. 11, pl. vi, fig. 4; S. heros, 1dem, l.c.: 
35; S. montalbidus, idem, 1906: 318, pl. xiii, fig. 3; Ficulina ficus, Lundbeck, 1907: 
559; tdem, 1909: 453; Suberites sp., Arndt, 1912: 114; Ficulina ficus, Stephens, 
1912: 21; Massey, 1912 (see index p. 224 for page reference); Miller, 1913: 291; 
Topsent, 1913: 25; F. litkenit, idem, l.c.: 25; Stephens, 1915: 35; Suberites domun- 
cula, Babi¢é, 1921: 14; dem, 1922: 272; Ficulina ficus, Ferrer, 1922: 269; Suberites 
domuncula, Topsent, 1925: 633; Dembowska, 1926: 163; Ficulina ficus, Broch, 
1927: 5; Suberites domuncula, Topsent, 1928: 154; Ficulina ficus, idem, l.c.: 156; 
Arndt, 1928: 33, figs. 33, 34; Hentschel, 1929: 928; Suberites liitkenii, Hentschel, 
1929: 928; S. domuncula, Burton, 1932: 201; Vosmaer, 1933: 426, pl. i, figs. 2, 4, 12, 
16, pl. ii, figs. 10-11, pl. iv, figs. 2, 10, pl. xviii, figs. 6-14, pl. xx, figs. 11-13, pl. 
XXXVH, figs. 5-10; Burton, 1934: 313 ; Ficulina ficus, idem, l.c.: 313 ; Suberites liitkenii, 
idem, 1934: 14;S.domuncula, Topsent, 1934: 14; Ficulina ficus, idem, l.c.: 16 ; Suberites 
domuncula, Arndt, 1935: 39; Ficulina ficus, idem, l.c.: 39; Suberites domuncula, 
Burton, 1935: 77; Choanites ficus, de Laubenfels, 1949: 19; Suberites domunculus, 
de Laubenfels, 1949: 20, figs. 16-18. 


DESCRIPTION OF SPECIES: Encrusting in young stages, later may assume one of two 
forms, either massive or globular, rarely lobate, and growing round an empty gastro- 
pod shell containing a hermit crab, or massive, globular, ficiform, clavate, or irregu- 
larly lobate ; surface even, finely hispid or harsh to touch; texture firm; oscules few, 
large, apical; colour, alive, white, greyish-white, white and red with blue patches, 
white marbled with blue and red, and various shades of yellow, orange, and red; 
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skeleton a dense, irregular reticulation of tylostyli, 0-09 to 0-45 by 0-008 mm., with 
microstrongyla or microxea for microscleres, smooth or microspined, often sparingly 
present, 0-015 to 0-05 mm. long. 

DISTRIBUTION: Throughout the Arctic Ocean, in the Atlantic Ocean north of 0° 
latitude, and in the Pacific Ocean north of approximately 35° latitude. Bathymetric 
range from low-water springs to I,33I m. (the optimum probably 0 and go m.). 

Ecotocy: Almost any kind of habitat, but more particularly on sandy or muddy 
bottom (presumably where gastropods or shells are likely to be present). 


ACE EAN DATES 
THE ECOLOGY OF SUBERITES DOMUNCULA 


Although Suberites domuncula, as now understood, has received so much attention 
in the literature, the data on bathymetric range and ecology are singularly meagre. 
This is true even where, as has happened several times, an author is reporting on a 
collection containing hundreds of specimens. There is, however, a series of observa- 
tions, given by Massy (1912), but as these are scattered over 215 pages and obscured 
by a wealth of faunistic data relating to other marine organisms, it has been thought 
worth while to abstract these and publish them in tabular form as an appendix. 

The identifications given in Massy (l.c.) were by Miss Jane Stephens, and one of the 
more interesting points to emerge is that in this series of trawlings off the coast of 
Ireland, comprising over 500 stations, sponges were obtained at more than 100 
stations, and the vast majority of these belonged to Suberites domuncula. Only a half- 
dozen other species were represented in the hauls, with a total of a dozen or more 
specimens. This substantiates the impression left by a study of the literature, as well 
as by personal experience, that the species is widespread over the continental shelf 
throughout its range and its population figures are comparatively high. It is, however, 
unfortunate that Massy should have been so indefinite on this last point. In describ- 
ing ‘number of specimens taken’ the words ‘few’, ‘several’, ‘moderate’, ‘many’ are 
far too indefinite. Had actual numbers been included, the list would have been so 
much more valuable. 


Summary of catches of Suberites domuncula recorded by Anne L. Massy off the coast 


of Ireland 
Number of Depth in 
Page | Station | specimens taken | fathoms Nature of bottom Commensals 

3 12 I 12-14 | sand and shells Eupagurus sp. 
15 43 few 17-23 fine sand E. cuanensis ? 
16 44 moderate 25-27 sand a 
17 45 » 40-60 ” ee 
21 57 I 48-60 | fine sand E. cuanensis 
26 70 several 25-26 | fine sand and mud — 
28 aa, 2 27-30 | sand and mud Te asp 
29 80 few 12-17. | mud and sand oo 
ou 83 moderate 143-154 } sand and shells — 
35 102 few 12-16 — E; sp. 
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Number of Depth in 
Page | Station| specimens taken | fathoms Nature of bottom Commensals 
35 104 I I4-16 a E. sp. 
36 | 107 few (10+) 20-23 — E. sp. 
37, 108 few 13-14 = E. sp. 
38 113 8 21 = E. sp. 
38 I14 19 21-25 — 2 with E. bernhardus; 17 on Denta- 
lium 
39 I16 I 16 =2 E. sp. 
40 118 I 21-23 mud and sand E. sp. 
41 122 2 II-I3 — iasp: 
42 126 12 43-60 — 10 with E. sp.; 2 on Dentalium 
42 125 I 12-14 — LAS: 
43 129 few 13-15 = E. sp. 
44 131 6 21-28 — Dentalium 
45 135 12+ Ae, ar ” 
46 139 2 14-16 = ”» 
47 143 3 17-20 — EB. sp. 
49 | 146 bis I 134-16 = SDs 
53 165 I 19-20 | sand and gravel Joe, hoy, 
55 173 3 13-16 = TB BAO 
62 198 2 48 — JBt, Oy 
62 199 many 18-24 —: E. bernhardus Aequipecten 
64 203 B — — E. bernhardus 
66 206 ig eit — —— 
69 216 2 I2-19 -— EeSp. 
69 PG) 3 32-50 — E. sp. 
71 222 I 15-164 —_— E. cuanensis 
72 224 few 44 sand I with E. cuanensis 
80 248 2 10-12 — ae 
83 253 3 13 = — 
85 258 I 21-23 mud = 
86 261 very scarce 28 fine sand and shells oo 
87 262 I 35-43 sand _— 
88 264 4 17-23 — _— 
88 265 few 244-25 sand and shells E. bernhardus 
93 280 I 8 sand — 
96 287 6 22 fine sand and shells | E. cuanensis 
96 288 9 124-133 As — 
97 289 2 22-23 mud and sand — 
97 292 2 19-22 sand and shells E. cuanensis ? 
104 313 I — —— - 
106 318 I 13 coarse sand, gravel — 
107 322 moderate 23 sand E. cuanensis 
107 323 » 213-234 | fine sand E. cuanensis and E. bernhardus 
109 328 2 i10f fine sand, shells — 
I12 336 3 144-17 fine sand E. bernhardus 
119 357 I a — = 
I24 374 I 24-25 sand — 
124 375 I 233-24 fine sand — 
136 414 2 162-19} A — 
138 418 4 23-234 | fine sand, shells E. cuanensis 
142 438 I 8-84 .. =s= 
143 439 few 193-234 | mud and sand E. bernhardus 
144 443 I 13-19 sand 3 
145 444 8 224-24 | fine sand, shells TES OY, 
145 445 many 25-20 sand — 
146 | 447 2 5-6 ” ae 
147 451 2 40-66 | mud, sand, shells E. bernhardus 
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a ee ee 


Number of Depth in 
Page | Station | specimens taken | fathoms Nature of bottom Commensals 
149 455 I 14-154 | fine sand, shells — 
153 465 I Io fine sand _ 
157 476 few 23 sand and shells Esp. 
157 477 I 24-25 fine sand aS). 
161 484 I 14-214 | fine sand, shells E. bernhardus 
163 487 I 19-23 fine sand, mud — 
164 | 491 I 73-9 fine sand — 
168 500 I 1o-114 * — 
168 501 I 35-37 mud — 
169 504 few 42-464 | mud and sand — 
I7I 507 I 13-14$ | fine sand, shells = 
173 513 I 234-25 a — 
173 514 several 22-24 | sand E. bernhardus 
174 515 I 22-26 fine sand, shells —_— 
174 516 I IQ-22 sand and shells — 
178 526 2 7-7t sand —_— 
178 527 I 10-134 ag ==: 
180 532 I 14-14? | fine sand on shell 
181 535 2 21-224 | sand and shells Basp: 
186 545 2 164-183 | mud — 
189 553 2 41-52 sand and shells E. bernhardus 
190 | 554 2 14-19 » 3 
aa 
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Nees ON AStEROIDS IN THE BRITISH 
MUSEUM (NATURAL HISTORY) 


Iie LUTD IA 


By AILSA M°GOWN CLARK 


(With Plates 39-46) 
THE following species of the genus Lwidia are represented in the Museum collection; 
those of which the types are held are marked with an asterisk and those commented 
on in the text, with a dagger: 


aciculata Mortensen *longispina Sladen 
*tafricana Sladen maculata Miiller & Troschel, with forma 
alternata (Say), with subspecies tnumidica therdmani forma n. 
Koehler magnifica Fisher (funder aspera) 
*taspera Sladen mauritiensis Koehler 
atlantidea Madsen (f under africana) neozelanica Mortensen 
avicularia Fisher penangensis de Loriol 
bellonae Liitken phragma H. L, Clark 
ciliaris (Philippi) prionota Fisher 
clathvata (Say) tquinaria von Martens (incl. */imbata Sladen) 
*tcolumbia (Gray) savst Diiben & Koren (f under africana) 
elegans Perrier (+ under africana) tsavignyt (Audouin) 
foliolata Grube *tscotti Bell 
*thardwickiw (Gray) (incl. *forficifer Sladen) senegalensis (Lamarck) 
*heterozona Fisher tessellata Liitken (+ under columbia) 


Sladen’s very full descriptions of the ‘Challenger’ material are excellent in them- 
selves, but examination of the type specimen of Petalaster hardwickii Gray shows 
that L. forficifer Sladen is a synonym of this. Gray’s description was, as usual, very 
brief and inadequate in the light of the many species since described. His type 
specimen is accordingly dealt with in detail here, as are the types of Bell’s species 
Luidia scotti from off Rio de Janiero. L. doello-juradot Bernasconi (1941) seems to be 
identical with the latter. Sladen’s types of Lwidia aspera were found to include 
specimens of two other species, so that only the one described by him is left as the 
holotype. 

The very fine ‘Siboga’ report on Luidia by Déderlein (1920) provides a valuable 
subdivision of the genus and a comprehensive survey of the species known up to that 
time. The following species (see p. 380) have been described since Ig20 or were not 
included by Déderlein. 

Déderlein’s four main groups are most convenient for splitting up this unwieldy 
genus into more manageable units, but the limits between them are not absolutely 
sharp. For instance, L. scotti Bell bridges the gap between the Clathrata and Alternata 
groups. Also the subgenus Integraster with such species as L. avicularia Fisher and 

¥ Notes I and II appeared in Novit. Zool. 42 (1948) and Bull. Brit. Mus. (Nat. Hist.) Zool. 1 (4) 
(1950) respectively. 
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Name Locality Group 
moroisoana Goto, 1914: 301 Japan Quinaria 
yesoensis Goto, 1914: 306 3 : » 
superba A. H. Clark, 1917: 171 Pacific coast of Colombia Alternata (?) 
portert A. H. Clark, 1917@: 153 Chile Ciliaris (?) 
scotti Bell, 1917: 8 Off southern Brazil Clathrata 
neo-zelanica Mortensen, 1925: 278 New Zealand Ciliaris 
varia Mortensen, 1925: 275 s Altewnata 
aciculata Mortensen, 1933: 425 St. Helena Claris 
hexactis H. L. Clark, 1938: 73 NW. Australia Quinaria 
heterozona Fisher, 1940: 265 W. Africa ” 
mortensent Cadenat, 1941: 53 (= heterozona) | He * 
doello-juradot Bernasconi, 1941: 117 (= scotti) Argentina Clathrata 
patriae Bernasconi, 1941: 117 ‘ie a 
quequenensis Bernasconi, 1942: 253 as Alternata 
bernasconiae A. H. Clark, 1945: 19 (= alternata) NW. Atlantic Fs 
atlantidea Madsen, 1950: 192 W. and NW. Africa Ciliaris 


L. heterozona Fisher joins up the Quinaria and Ciliaris groups. Indeed, Fisher (1940: 
265) puts the last-named species actually in the Ciliaris group and Déderlein himself 
in his ‘family tree’ of the genus (p. 223) illustrates the link up of the two groups 
through the subgenus Integraster. 

As Mortensen (1925: 281) says, in discussing L. neozelanica, most of the species 
belonging to the Ciliaris group are distinguished by apparently trivial characters, 
coupled with their geographical location. This certainly applies to the three species 
L. sarst from western Europe, L. atlantidea from West and North-West Africa, and 
L. africana from South Africa, in which the differing form and location of the pedicel- 
lariae and the size of the paxillar spinelets provide the main characters by which they 
can be recognized. 

However, it seems to me that too much importance has sometimes been placed on - 
the occurrence or non-occurrence of pedicellariae as a specific character, rather than 
on their shape. For instance, Luidia sibogae Déderlein (p. 262) is based on a single 
juvenile specimen with R = only 19 mm., so it is not surprising that pedicellariae are 
only found in the interbrachial angles. The only other character in which it seems to 
differ from typical L. savignyi (Audouin) is in having unusually large spine-bearing 
paxillae, itself a somewhat variable feature in the latter species. Déderlein himself 
suggests that it may only be a young specimen of L. savignyi. Similarly Iam doubtful 
of the specific value of L. mascarena Déoderlein (1920:261) as distinct from L. savignyi 
also. The few specimens known from Mauritius and South-East Africa seem to have 
few, if any, ventro-lateral pedicellariae, but this is, in my opinion, at most a sub- 
specific distinction and anyway may not be borne out by a good series of adult 
specimens. 

At one time Luidia ciliaris (Philippi) was thought to have an Atlantic variety which 
was called normant, distinguished from the typical Mediterranean form by the pos- 
session of trivalved rather than bivalved ventral pedicellariae. However, even Lud- 
wig, the initiator of this variety, abandoned it on the evidence of further material, as, 
I suspect will also be the case with some of the other forms of Lwidia. 

In the text that follows the reference lists quoted are not necessarily complete. 
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CLATHRATA GROUP 
Luidia columbia (Gray) 
TEXT-FIGS. I and 2, PL. 39, Fic. 1 


Petalaster columbia Gray, 1840: 183. 

non Luidia columbia, H. L. Clark, 1910: 331, pl. 1, fig. 2; Déderlein, 1920: 253; Bernasconi, 1943: 7, 
pl. 4, figs. 2 and 3 (= L. tessellata Liitken). 

Luidia brevispina Litken, 1871: 288; Déderlein, 1920: 253, figs. 10, 14, and 22. 


Type: R/r = 58-65 mm./12 mm. = 5/1. San Blas. Cuming collection. 


The specimen is dry and not in a very good condition. The ventral side seems to 
have been coated in glue particularly at the interbrachial angles which are distorted. 
Most of the spines, short as they are, have become adpressed to the surface or 
broken off. 

Norte: Gray has obviously assumed that the specimen came from the San Blas on 
the Atlantic side of the isthmus of Panama, which was at that time part of Colombia, 
hence his specific name. I am unable to trace any place called San Blas on the Pacific 
coast of Colombia, but there is a town of that name on the west coast of Mexico near 
Mazatlan, where other similar specimens have been taken (the types of L. brevispina 
Liitken). Since Cuming only collected on the west coast of Central America and some 
shells from his collection are recorded as coming from ‘San Blas, Gulf of California’ 
it is presumably from there that this specimen came. 

Diacnosis. A species of Luidia belonging to the Clathrata group of Déderlein, with 
two rows of lateral paxillae forming transverse rows with the larger supero-marginal 
series ; dorsal paxillae with large, flat, polygonal, central granules surrounded by much 
more slender peripheral spinelets ; no pedicellariae ; one very short, tapering marginal 
spine just below the ambitus on each infero-marginal plate, with two shorter flattened 
ones above it ; ventral infero-marginal spines very short and squamiform ; the single 
ventro-lateral plates hardly projecting from underneath the inner ends of the corre- 
sponding infero-marginals; three relatively short, thick adambulacral spines. 

DESCRIPTION. The largest dorsal paxillae are the supero-marginals which are 
proximally wider than long but distally become square. They form transverse series 
with the two outermost lateral rows of paxillae, which are square (or slightly wider 
than long) proximally, becoming relatively longer distally. Towards the middle of the 
rays the paxillae become smaller and more irregularly arranged, having about seven 
flat, polygonal, central granules as compared with the twelve or so of the supero- 
marginal series. The peripheral spinelets around the paxillae are much more slender. 

There are no pedicellariae on either side. 

The infero-marginal plates are, as usual, very short and raised into a ridge extend- 
ing a little way on to the dorsal side, where they bear a few short stumpy spinelets. 
On the ambitus, or just above it, are two (rarely one), short, flattened spines, ex- 
panded outwardly rather like a hoof seen in side view. Below these comes a single 
short tapering spine, about half as long again as the two above it but, even so, not as 
much as r mm. in length. On the ventral side there are two somewhat irregular rows 
of expanded, squamiform spinelets, with smaller peripheral ones on either side. 
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The ventro-lateral plates are largely overlain by the infero-marginals so that only 
a small lobe protrudes. It is impossible to tell how many there are in the inter- 
brachial angle owing to the poor condition of the specimen. They do not appear to 
bear any distinct armature, although possibly they may carry a squamiform spinelet 
similar to and consecutive with the infero-marginal spinelets. 

The adambulacral plates have the usual curved, compressed furrow spine followed 
by two other spines, the middle one being slightly curved at the base, otherwise 


Text-Fic. 1. Luidia columbia (Gray). Type. Dorsal view of two infero-marginal plates and the 
adjacent paxillae from the proximal part of an arm. 


TEXT-FIG. 2. Luidia columbia (Gray). Type. Ventral view of one side of two segments, that on 
the left having been treated with sodium hypochlorite. (The arrow points towards the mouth.) 


cylindrical and gently tapering, while the outer one is stouter and a little shorter. 
There may be several spinelets along the adoral edge of each adambulacral plate, of 
which one on a level with the outermost large spine may be enlarged occasionally. 

There is a faint tinge of greenish colour on the dorsal side. 

ReMARKS. Litken, H. L. Clark, and Déderlein have all had a mistaken impression 
of this species, which is hardly surprising after Gray’s very brief diagnosis, for Liitken 
when describing L. tessellata (1859: 40) from Puntarenas (on the west coast of Costa 
Rica) queried it as a possible synonym of Luidia columbia, which it is not, and later 
(1871: 288) described as a separate species L. brevisbina from Mazatlan, Mexico 
which 7s clearly identical with L. columbia. . 
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There are two specimens in the British Museum identified as Lwidia tessellata by 
Liitken and labelled as coming from Realejo, Puntarenas (the type locality). These 
fully agree with the description Déderlein has given for Luidia columbia (p. 253), 
having long siender marginal and adambulacral spines. The longer of the two ambital 
spines (the lower one) is 3-5-4 mm. in length, while the upper one is usually about 
2mm. long. The adambulacral spines are about 3 mm. long and with the slender 
spines on the ventral surface of the infero-marginal plates give the under side a 
‘shaggy’ appearance quite distinct from that of Luidia columbia with its very 
abbreviated armature. 

Lidia tessellata is then a valid species and it is L. brevispina which is the synonym 
of Luidia columbia (Gray). 

As for Luidia marginata Koehler (1911a: 17) from Mazatlan, Déderlein (p. 251) says 
that it differs from L. brevispina (i.e. columbia) in having numerous interradial ventro- 
lateral plates in the interbrachial angles, although Koehler himself makes no mention 
of this. It is unfortunate that the type of L. columbia is in such a condition in this 
region that no comparison can be made. 


ALTERNATA GROUP 
Luidia scotti Bell 


TEXT-FIG. 3; PL. 40, FIG. x 
Luidia scott: Bell, 1917: 8. 
Luidia doello-juradot Bernasconi, 1941: 117; 1943: 8, pl. I, fig. 3, pl. 2, figs. 2-3, pl. 3, figs. 4-5. 

St. 42. ‘Terra Nova’ Expedition. 22° 56’S.: 41° 34’ W. (off Rio de Janeiro). 73 m. 
I5 specimens. 

Holotype selected by A. M. Clark with R = 60 mm., r= 8 mm., R/r = 7°5/I1, 
br. = 9 mm., British Museum registered number I915.2.1.64. 

Driacnosis. A species of Luidia linking the Alternata and Clathrata groups, with two 
lateral rows of paxillae forming transverse rows with the supero-marginal series ; no 
dorsal pedicellariae but three- or four-valved ones are present on most of the ventro- 
lateral plates in the interbrachial angles and at the bases of the arms; one large 
marginal spine at the ambitus with a smaller one above it and four or five others 
below on the ventral face of the plate, all of them much smaller than the ambital 
spine ; four adambulacral spines, the outermost two placed on a line parallel to the 
furrow. 

DESCRIPTION. The sides of the rays are almost vertical up to the second row of 
paxillae in from the supero-marginal series. The centre of the disk and rays is quite 
flat. The madreporite is concealed. 

The supero-marginal paxillae are square or slightly longer than wide. Forming 
transverse rows with them are two series of lateral paxillae, of which the outer row, 
at least, are wider than the supero-marginals. Across the middle of the ray there are 
about thirteen rows of less regularly arranged plates, which become progressively 
smaller towards the mid-radial line. The small central plates, both of the disk and.the 
arms, bear three or four short, thick, spaced paxillar spinelets surrounded by about 
twelve thinner peripheral ones. The number of spinelets on each paxilla increases 
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towards the sides of the rays to the outermost lateral series, each plate of which bears 
about twelve central and thirty peripheral spinelets. All the paxillar spinelets have 
the rounded tops distinctly thorny under magnification. 
There are no dorsal pedicellariae. 
The infero-marginal plates are mainly ventral in position but have a small area 
covered with paxillar spinelets on their uppermost edge at the side of the arm. Below 
this, at the ambitus of the ray, is a large, pointed, curved spine about 2’5 mm. in 
length. Above this is a smaller spine, usually about Imm. 
long, although rarely it is two-thirds as long as the 
ambital spine. On the ventral side of each infero-mar- 
ginal plate is a series of four or five much smaller 
pointed spines, slightly flattened, one being occasionally 
replaced by a pedicellaria asin the figure. The outermost 
is the largest and measures just over Imm. inlength. On 
each side of this row there may be a series of smaller, 

sam  stumpy spines, while on the edges of the plates are the 
usual fringing spinelets. 

The adambulacral plates have a curved, sabre-like 
furrow spine backed by a larger tapering one, followed in 
turn by a pair of spines of which either the adoral may 
be smaller while the other is the same size as the second 
spine, or else both of them are smaller. On the outer 
edge of the plate lie one or two smaller spines or 
spinelets. In the interbrachial angle each ventro-lateral 
plate bears a three- or four-valved pedicellaria, but these 

Text-Fic. 3. Luidiascotti Bell. only extend on to the proximal part of the ray up 
Type. Ventral view of oneside + 9 about the sixth joint, beyond which there are only 


of two arm segments, that on . : : 
ihe: lefe’having been treated spinelets. There are no pedicellariae on the mouth plates. 


with sodium hypochlorite. The colour has been lost in the type after thirty-five 
(The arrow points towards the years in spirit, but some other specimens are dark brown 
mouth.) along the middle of the rays while a small one has 


brown blotches at intervals across the arms, as Bell 
described when the material was fresh. 

VARIABILITY. A paratype slightly larger than the specimen described above has the 
ventro-lateral pedicellariae extending on to most of the plates in the proximal half of 
the arm, not just on those in the interbrachial angle. 

The long narrow arms with an R/r ratio of 7 (or more)/1 are found in all the speci- 
mens from this station. 

ReMARKS. Bell compared this species with Luidia clathrata (Say), but the rela- 
tively smaller supero-marginal paxillae compared to the outermost lateral series and 
the presence of pedicellariae and blotched coloration readily distinguish his own 
species. These characters are more typical of the Alternata group of Déderlein than 
of the Clathrata group. 

The affinities of Lwidza scotti are obviously with the species included in Déderlein’s 
subgenus Armaster, particularly L. armata Ludwig (1905: 85) and L. ludwigi Fisher 
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(1906a and 1911). However, without Pacific material for comparison it cannot be 
decided whether the forms on both sides of South and Central America represent the 
same species. They are certainly very closely related. 

Lidia scottt is obviously identical with L. doello-juradoi Bernasconi (1941) from the 
mouth of the river Plate. The type of that species also has supero-marginal paxillae 
equal in length to, but not so wide as, the outermost lateral row and three- or four- 
valved pedicellariae on the ventro-lateral plates. The only difference appears to be that 
the two marginal spines are almost equal in length in L. doello-juradoi, whereas in the 
types of L. scotti the upper one is usually less than half the size of the lower. 

It is unfortunate that Bell’s description was so brief and omitted any mention of 
the distinctive pedicellariae. 


Luidia savignyi (Audouin) 
PE: 40, Hie? 2 


Asterias savignyi Audouin, 1826. 
Luidia savignyt, Gray, 1840: 183; Perrier, 1875: 342; Koehler, 1910: 10, pl. 1, fig. 5, pl. 6, fig. 3. 
Luidia mascarena Déderlein, 1920: 261, fig. 5. 


Number| B.M. Reg. No. Locality Source 


1903.4.2.39 Wasin, N. of Zanzibar, 1o fms. Crossland collection 
1904.3.3.66 Pearl Bank, Ceylon Herdman collection 
69.6.25.9-10 Gulf of Suez R. McAndrew 

IQ51.1.6.1 28° 32’S.: 32° 26’ E., NE. of Durban, 20m. | Cape Town University 
1927.1.10.90 Suez C.U. Suez Canal Expedition 


REMARKS. Luidia mascarena Doderlein, from Mauritius, apparently only differs from 
L. savignyt in lacking ventro-lateral pedicellariae. This is the case with Déderlein’s 
two specimens and with de Loriol’s one, according to Koehler. The specimen from 
north-east of Durban, with R = 140 mm., has a single pedicellaria on each side of 
each interbrachial angle, usually on the third or fourth plate, and three or four others 
farther out on the arm. The Wasin specimen is unfortunately juvenile with R = only 
35 mm. It has a total of three ventral pedicellariae, of which two are in one inter- 
brachial angle. The Suez specimen collected by the Cambridge University Expedition 
(R = 38 mm.) has no ventral pedicellariae at all, as remarked on by Mortensen 
(1926: 121), although the other two from the same locality, collected by McAndrew, 
both have pedicellariae on most of the ventro-lateral plates. They are, however, 
much larger (R = 95 mm. or more). 

The specimen from Pearl Bank, Gulf of Manaar (PI. 40), is that ‘with spines on the 
surface of itsrays’, this comment of Bell’s being reproduced under Luidia hardwickz in 
Herdman’s report (1904: 143). The dorsal spines certainly are numerous and very 
large, measuring about 4 mm. in length. R = 50 mm. Coupled with the powerful 
dorsal armature, the ventral spines and pedicellariae are unusually long for the 
species. But for the degree of development of the spines there seems to be little 
difference between this form and typical L. savignyt. More material is needed to 
show whether it comes within the range of variation of the latter. 

The dark patches on the arms of this species when seen through a lens are shown to 
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be produced by pigmentation on the surfaces of those paxillae which come within the 
tinted area, extending on to the bases of the paxillar spinelets. This throws into sharp 
contrast the white tips of the spinelets. In the smaller specimens there is often only 
a single central spinelet on the mid-radial paxillae. 

All of these specimens are seven-rayed in marked contrast to the two five-rayed 
ones from Madagascar remarked on by Koehler (1910: 14) in his own collection. He 
says ‘les pédicellaires sont particuliérement abondants’, which does not seem to be 
the case in the few seven-rayed specimens of L. savignyt known from Mauritius on 
one side and the coast of South-East Africa on the other. Koehler could not find any 
other character by which to separate this five-rayed form from the more widespread 
seven-rayed one. 

The very large nine-rayed specimen from Mauritius recorded by Bell (1889: 422) 
and purchased from M. de Robillard is not L. savignyt but L. mauritiensis Koehler 
(1910: 15, pl. 1, figs. 6-7), a species more nearly related to L. magnifica Fisher, 
from the Hawaiian Islands with ten arms and L. aspera Sladen from the Philippines, 
with eight, also having dorsal spines on many consecutive plates. A second specimen 
actually had ten rays originally, but all have been broken off and nine pieces splinted 
on to the disk neglecting to leave a gap, so that from the dorsal side nine appears to 
be the actual number. It is dried and altogether in a bad state. 


Luidia aspera Sladen 
TEXT-FIGS. 4 and 6 
Luidia aspera Sladen, 1889: 248, pl. 43, figs. 1-2, pl. 45, figs. 9-10. 


Of the original four types of this species, the two young ten-rayed specimens, each 
with R = about 40 mm., and a slightly longer odd arm, are obviously not the same - 
as the two large ones from Zamboangan, in the Philippines, in 10 fathoms, as for one 
thing they do not have blotched coloration. These two small specimens, from 
‘Challenger’ stations 204, off Tablas Island, Philippines, in 100 fathoms, and 209, 
north of the Admiralty Islands in 150 fathoms, are Luidia avicularia Fisher, a 
species belonging to the Quinaria group. 

The remaining two specimens, one with eight, the other with ten rays, are otherwise 
superficially similar, having blotched coloration and several rows of lateral paxillae 
with erect spines on many consecutive plates. However, closer examination shows 
that they differ in a number of ways. 

Both of them have R = c. 170 mm., but in the ten-rayed specimen the disk dia- 
meter is 45 mm. and in the eight-rayed one only 35 mm. The latter has much longer 
and more slender three-bladed pedicellariae, numbering at the most two to each seg- 
ment, whereas in the ten-armed one there are three ventrolateral plates and corre- 
spondingly three pedicellariae (at least proximally), which are also shorter and more 
abruptly tapering. This is obviously a specimen of Luidia magnifica Fisher (1906: 
1033), the type of which, also ten-rayed, came from the Hawaiian Islands in 43-73 
fathoms. The eight-rayed specimen, which Sladen described and figured, is thus left 
as the only type of Luidia aspera. 


Fia. 5. 


TEXT-FIG. 4. Luidia aspera Sladen. Type. Dorsal view of the upper ends of two infero-marginal 
plates and the adjacent paxillae. 

TEXtT-FIG. 5. Luidia magnifica Fisher. Dorsal view of the upper ends of two infero-marginal 
plates with the adjacent paxillae, showing the papulae between the plates. 


Fic. 6. FIGs 7. 
Text-ric. 6. Luidia aspera Sladen. Type. Ventral view of one side of two segments, that on the 
left having been treated with sodium hypochlorite, (The arrow points towards the mouth.) 
Text-Fic. 7. Luidia magnifica Fisher. Ventral view of one side of two segments, that on the left 
having been treated with sodium hypochlorite. (The arrow points towards the mouth.) 
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The differences between the two species can be listed as follows: 


L. aspera L. magnifica 

1. Eight rays. 1. Ten rays. 

2. Dorsal spines present on the paxillae of the 2. Dorsal spines present on the paxillae of the 
third to the fifth (sixth) lateral rows, count- second to fourth (fifth) lateral rows, count- 
ing in from the supero-marginal series. ing in from the supero-marginal series. 

3. No pedicellariae on the supero-marginal 3. Pedicellariae present on the supero-mar- 
plates. ginal and some of the first lateral series of 

paxillae. 

4. Ventral pedicellariae about three times as 4. Ventral pedicellariae only twice as long as 
long as their basal width. their basal width. 

5. Two ventro-lateral plates occur on each side 5. Three ventro-lateral plates present on each 
of each segment. side of each segment. 

6. Three large adambulacral spines. 6. Two large adambulacral spines. 

7. Furrow spine long. 7. Furrow spine rather short. 


The accompanying comparative illustrations (Text-figs. 4~7) of these two speci- 
mens help to emphasize these differences. 

The occurrence of these two species together suggests that the eight-rayed Luidia 
hystrix Fisher (1906: 1032), also from the Hawaiian Islands in depths of 14-52 
fathoms, is probably identical with L. aspera. The differences mentioned by Fisher 
are that in L. aspera only three rows of lateral paxillae are spiniferous and there are 
only three adambulacral spines but two pedicellariae on many segments, whereas in 
L. hystrix nearly all the dorsal paxillae are spiniferous, there are four adambulacral 
spines, and pedicellariae only occur on about half the segments and then never more 
than one at atime. I believe these three differences are all subject to variation, but 
to what extent can only be settled by further material. 

The minor differences between the ‘Challenger’ specimen of L. magnifica and the 


type of that species, which has R = 330 mm., are all in my opinion attributable to . 


the great size of the latter. 

The seven-rayed specimen from Mozambique, recorded as Luidia aspera by Simp- 
son and Brown (1910: 49) clearly belongs to L. savignyi (Audouin), as noted by Fisher 
(919: 171). 

Luidia aspera is certainly very closely related to L. savignyi, and apart from having 
eight rays rather than seven, the only notable difference seems to be that L. aspera 
has relatively small dorsal spines occurring on many consecutive lateral paxillae, 
whereas in L. savignyi the spines are rather more robust and usually only occur 
sporadically on the lateral series of paxillae. 


Luidia alternata numidica Koehler 


| at Re DE ah Ce 
Luidia numidica Koehler, 1911: 3, pl. 1, figs. 8-11, 
Luidia alternata var. numidica Madsen, 1950: 206, text-fig. 9. 


There are five specimens of this subspecies in the Museum collections, of which 
one from Boa Vista Island in the Cape Verde group, collected by Crossland, has particu- 
larly numerous spine-bearing paxillae in the second and third (rarely in the fourth) 
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rows inwards from the supero-marginals. On the other paxillae the peripheral 
spinelets are distinctly more slender than the shorter central ones, as in typical West 
Atlantic L. alternata, not like the type of nwmidica. Indeed, this specimen is very 
near typical Luidia alternata. 


Luidia maculata forma herdmani forma n. 
TEXT-FiG. 8; PL. 41, Fics. 2 and 3 


Pearl Bank, Gulf of Manaar, Ceylon. Herdman collection. 1904.3.3.8-9. 3 speci- 
mens (2 very young). 

Tuticorin, Madras. Thurston collection. 88.1.2.64. I specimen. 

Type: larger specimen from Pearl Bank. R/r = 46 mm./8-5 mm. = 5-4/I. 

One arm has been broken and has partly regenerated. 

Diacnosis. A form of Luidia maculata differing from the typical form in having 
only six arms and the paxillae of the disk and proximal parts of the rays with a knob- 
like enlarged central spinelet about twice the height of the peripheral ones. 

DEscRIPTION. The dorsal side is convex and only the 
centre of the disk is at all flattened. The madreporite is not 
visible. The dorsal paxillae of the outermost lateral row are 
the largest, being even larger than the supero-marginal 
series. Whereas the latter are square, the lateral paxillae 
are wider than long. Proximally four lateral series also form 
regular transverse rows with the supero-marginals, but 
midradially there are two rows of more numerous, smaller 
plates. Four to seven somewhat polygonal, thick, granule- 
like central spinelets and about 14 thinner peripheral spine- ¢ 
lets cover each small paxilla of the centre of the arm but on 
the outermost lateral series there are about 12 central and 28 

: ; : . maculata var. herdmant 
peripheral spinelets. On the disk also the paxillae are smaller (a) Paxillaot tie 
than those on the sides of the rays as well as being round outermost lateral series, 
rather than rectangular. They have 1-3 (most commonly I) (0) lateral, and (c) dorsal 
very enlarged, round-topped central spinelets surrounded by _ views of a disk paxilla. 
about 6 less robust ones with the still more slender peripheral 
spinelets alternating in position with these. The central spinelet usually projects 
somewhat above the top of the other spinelets. Such paxillae only occur on the 
disk and at the bases of the arms and their round-topped central spinelets 
are never comparable to the paxillar spines of such species as Luidia savignyr 
(Audouin). 

The infero-marginal plates lie almost entirely on the ventral side. Their longest 
spine is near the upper edge of the plate and reaches a maximum of 2-5 mm. in 
length. Proximally there may be a smaller spine dorsal to this one, contributing to 
the fringe of spines projecting laterally from the ambitus of the ray. On the ventral 
side are three, rarely four, equal-sized, pointed, erect spines, considerably shorter than 
the upper large one. A row of smaller spinelets runs down each side of the plate with 


TEXT-FIG. 8. Luidia 
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a few scattered ones between the larger spines. As on the dorsal paxillae there are no 
pedicellariae on the infero-marginal plates. 

The adambulacral plates have the usual curved, compressed, sabre-like furrow 
spine, followed by a larger spine also compressed laterally but which appears to be 
widened near the tip when viewed from a direction parallel to the furrow. A third 
slightly shorter and narrower spine stands behind this one backed by a three- or even 
four-valved pedicellaria on the outer edge of the plate. Adoral to the biggest spine 
there may be a single spinelet like those bordering the infero-marginal plates. 

There are no pedicellariae in the furrow on the mouth plates. 

The coloration, like that of typical L. maculata Miiller & Troschel, is blotched. In 
spirit there are pairs of dark brown marks along the rays. Another specimen has a 
six-pointed brown star on the centre of the disk and the two small ones have a star 
effect on the disk caused by a V-shaped dark mark in each interbrachial angle. Many 
of the ventral spines and spinelets are dark-tipped. 

VaRIATIONS. In the Tuticorin specimen the pedicellaria outside the adambulacral 
spines is more often than not absent. Also the enlarged central spinelet on the paxillae 
at the base of the arms may be as much as three times as long as the other spinelets. 

The small specimens (R = c. 15 mm.) have very thorny-tipped peripheral spine- 
lets on the dorsal paxillae. 

REMARKS. This form only seems to differ from typical L. maculata in having 6 arms 
rather than 7-9, besides the conspicuous enlargement of the central granule of the 
disk paxillae. The latter feature was not encountered by Déderlein and does not 
occur in the British Museum material of L. maculata, although Fisher (1919: 169) says 
that in eight-armed Philippine specimens the central spinelet is often larger than the 
others which become progressively smaller towards the periphery of the paxilla. The 
two forms seem to overlap in their ranges as typical specimens of L. maculata, with 
seven or eight arms and uniform central paxillar granules, have been taken at 
Tuticorin and on the Pearl Bank, off Ceylon. Unfortunately, no details of locality 
were recorded at the time. Luzdia maculata usually has pedicellariae on the marginal 
and dorso-lateral paxillae but Déderlein says that their presence is very variable and 
they may be completely absent, as here. 

Koehler (19104, pl. 15, fig. 2) shows a figure of the ventral side of a six-armed speci- 
men of L. maculata from the Moluccas, but that number seems to have been rarely 
recorded. 

The consistent combination of the two features—presence of only six arms and 
enlargement of the central spinelet of the disk paxillae—seems to be sufficient grounds 
for giving this form a special name. 

From Luidia penangensis de Loriol, a six-armed species also from the Indian Ocean, 
with an enlarged spinelet in the middle of each paxilla (although not just on the disk 
and arm-bases), this form can be told at a glance by the absence of a conspicuous 
madreporite as well as by all the other characters—such as the occurrence of two-bladed 
pedicellariae on the mouth plates—which distinguish the Quinaria group (to which 
L. penangensis belongs), from the Alternata group. 
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QUINARIA GROUP 
Luidia hardwicki (Gray) 
PL. 39, Fics. 2 and 3 
Petalaster hardwickii Gray, 1840: 183. 
Luidia hardwickit, Perrier, 1875: 331 (1876: 251). 


Luidia forficifer Sladen, 1889: 258, pl. 44, figs. 5 and 6, pl. 45, figs. 5 and 6; Déderlein, 1920: 
278, text-fig. 3, pl. 20, figs. 28 and 29. 


Type: R = 32 mm., r = 5:5 mm., R/r = 6/1, br. = 5-5 mm. Registered number 
1938.5.12.12. Indian Ocean. 

Diacnosis. A species of Luidia belonging to the Quinaria group, with two or three 
lateral series of paxillae forming transverse rows with the supero-marginals; large 
pedicellariae present on the mouth plates and on the outer part of the adambulacral 
plates ; a single enlarged marginal spine at the top of each infero-marginal plate, with 
smaller appressed spines on the ventral side of the plate. 

DESCRIPTION. Three, distally two, rows of lateral paxillae form transverse rows 
with the supero-marginal series. The inner paxillae are progressively smaller towards 
the mid-radial line. At the base of the arm there are fifteen paxillae across the width, 
including the two supero-marginal series. Those in the middle of the ray are, of 
course, more numerous than the lateral ones, but also tend to be arranged in trans- 
verse and longitudinal rows. 

These smaller paxillae, both in the centre of the disk and along the rays, have 
I-5 central spinelets, resembling slightly elongated granules. On the arms the number 
is more commonly one and this one may be a little enlarged. On each small paxiila 
there are also 10-12 peripheral spinelets, 2-3 times as long as wide and only slightly, 
if at all, thinner than the central ones. The supero-marginal paxillae have up to 
to short central spinelets and about 20 longer peripheral ones. The outermost lateral 
series have about 8 central and 16 peripheral spinelets. 

Pedicellariae seem to be absent from the dorsal side. 

The madreporite is concealed by the paxillae. 

The ventral side has suffered somewhat in drying, but there is a pair of very long 
pedicellariae projecting over the furrow from each mouth angle, about 1:5 mm. in 
length and very similar in size to the larger adambulacral spines. There is a curved, 
sabre-like furrow spine on each adambulacral plate backed by the usual longer, 
stouter spine and another spine not as large as the second; the three form a straight 
row at right angles to the furrow. Adoral to the two outer spines is a very big pedi- 
cellaria, about two-thirds as long as the longer spine and with the blades of the valves 
almost as broad at the tip as at the base (like those of L. forjicifer as figured by 
Déderlein (1920: 278, text-fig. 3a)). 

The ventro-lateral plates are very small, each one forming a little semicircle at the 
inner end of an infero-marginal plate. They are either bare or only have a few small 
spinelets. The infero-marginals have two or three appressed spines ina series down the 
middle of each plate, with smaller spinelets on each side. At the ambitus, which comes 
just below the small cluster of paxillar spinelets at the uppermost edge of the plate, 
is a single spine measuring about 1-5 mm. in length and just under 0-5 mm. in width 
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at the base. Some pedicellariae, about half the size of those on the adambulacral 
plates, occur on the infero-marginals. 

REMARKS. This description agrees very closely with Sladen’s of L. forficifer (1889: 
258) with the exception of the infero-marginal plates, which, in the latter, have five 
squamiform spinelets in a row, whereas in the type of L. hardwicki, these spinelets 
are fewer and less regularly arranged. The smaller size and poor condition may 
account, at least partly, for this. ’ 

Although the type of L. forficifer from ‘Challenger’ station 187 (Booby Island, Torres 
Strait) has no pedicellariae on the infero-marginal plates, some are present in a 
larger co-type from station 188 (Arafura Sea near Torres Strait). There is then no 
character differing to an extent sufficient to separate the two specifically, so that 
forficifer becomes a synonym of Luidia hardwicki (Gray). 

British Museum specimens named L. havdwicki by Bell, from Macclesfield Bank in 
the South China Sea, have pedicellariae on many of the dorsal paxillae, not just on the 
proximal marginal ones as in L. quinaria. Such pedicellariae are absent in the 
types of both L. hardwicki and L. forficifer, but their presence in other species of 
Luidia is very variable and their occurrence cannot be used as a specific character. 
These Macclesfield Bank specimens also have relatively few adambulacral plates 
bearing pedicellariae. 

Two specimens from the Great Barrier Reef Expedition, named by Livingstone 
L. forficifer, also have some pedicellariae on the dorsal paxillae. 


Luidia quinaria von Martens 
TEXT-FIG. 9 
Luidia maculata var. quinaria von Martens, 1865: 352. 
Luidia quinaria, Ives, 1891: 211 pl. 9, figs. 5-9; Déderlein, 1920: 244, 275, text-fig. 1. 
Luidia limbata Sladen, 1889: 251, pl. 44, figs. 3-4, pl. 45, figs. 7-8. 
One of the ten specimens of L. guinaria in the British Museum comes from Hako- 
date, innorthern Japan. The pedicellariae on its mouth plates 
> are rather thick, approximating in shape to those of L. amu- 
vensis Déderlein (1920: 277, text-fig. 2), from Vladivostok, 
which is in almost the same latitude as Hakodate. 
= Also in this specimen, as in L. amurensis, the pedicellariae 
on the marginal paxillae are little bigger than the central 
granules, not conspicuously larger as in specimens of L. 
—__—| quinaria from southern Japan. 
1mm. The three types of Luidia amurensis completely lack pedi- 
Text-ric. 9. Luidia cellariae on the adambulacral and ventro-lateral plates, but 
Sh ie Behe et Leas on most of the adambulacral plates in this 
mioueh plates ofa epee ; pecimen, although these pedicellariae are also 
men from Hakodate, Telatively thicker than those of L. quinaria figured by Déder- 
northern Japan. lein (p. 272, text-fig. 10). 
The two forms are obviously very closely related, and 
L. amurensis may be better placed as a northern subspecies of L. quinaria. 
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CILIARIS GROUP 
Luidia africana Sladen 


Luidia africana Sladen, 1889: 256, pl. 44, figs. I and 2, pl. 45, figs. rand 2; Mortensen, 1933a: 239, 
text-figs. 3 and 4; Madsen, 1950: 188, text-fig. 4, pl. 16, figs. 3 and 4. 


The types of this species are four specimens from Simon’s Bay, South Africa, and 
one from the coast of Morocco, near Gibraltar. The latter is broken into separate 


arms and the only complete specimen is a 
South African one with R = 160 mm. This is 
the one figured in Sladen’s plate 44, although 
Madsen suspected those illustrations were of 
the Moroccan specimen, which he thought was 
more likely to be Luidia atlantidea Madsen 
(1950: 192). Neither of these suppositions is 
correct. The light stripe along the sides of the 
arms in the figure of the dorsal side is probably 
an illusion created by the comparison with the 
darker mid-radial line. It is impossible to tell 
after so long in spirit whether such a white 
stripe, like that of L. atlantidea, ever existed 
in the types of L. africana; there is certainly 
no trace of one now. 

Comparison of the ‘Challenger’ Moroccan 
specimen with material of Luidia atlantidea 
and with specimens of L. savs: from European 
seas as well as the types of L. africana from 
the Cape show that, surprisingly enough, 
Sladen was probably right in assigning it to 
the same species as the South African material. 
The specimen has relatively long, narrow, 
supero-marginal paxillae, not squarish ones as 
in L. atlantidea. Also the paxillar spinelets are 
much more slender than in L. atlantidea, in 
which, like L. sarsi, they are rather short and 
thick. The almost spherical pedicellariae are 
similar in shape and position to those of the other 
types of L. africana, not flattened laterally as 
shown in Madsen’s text-figure 5d of the dorsal 
paxillae of a specimen of L. atlantidea (which 
resembles the North American Luidia elegans 
Perrier in this respect). 

As for the presence of pedicellariae, Madsen 


TEXT-FIG. 10. Luidia africana Sladen. 
Dorsal view of part of an arm of the 
‘Challenger’ Moroccan specimen. 


Text-ric. 11. Luidia africana Sladen. 

Type specimen from Simon’s Bay, 

South Africa. Dorsal paxillae: (a )mid- 
radial and (0) lateral. 


(p. 191) has emended Mortensen’s statement that pedicellariae are absent on the 
dorsal paxillae of Lwidia sarsi Ditben and Koren by saying that they do occur, but 
rarely. I have found that out of ten specimens of L. sarsi from the north-east 
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Atlantic examined, four possessed dorsal pedicellariae. One of these from the Shet- 
land Isles has only one, which is on the disk and is centrally placed on a paxilla 
(Fig. 12a). However, in the other three the pedicellariae are peripheral in their 
position on the paxillae. One from the Orkneys has a 
few pedicellariae on the lateral and supero-marginal 


a Oe 
20S paxillae, another from the Rockall Bank has many, 
S, Oo. which although still peripheral are spherical, each taking 
SOY up quite a lot of the surface of the paxilla bearing it 
e won (Fig. 120). The last of the four was taken by the ‘Triton’ 
1m and the only locality on the label is ‘North Atlantic’. 
The ‘Triton’ collected in the Faroe channel, but this speci- 
men may have been taken elsewhere. Its pedicellariae 
. are numerous and again peripherally placed (Fig. 12c). 


text-fig. 3), which needs some emendment, is that the 
oe .  pedicellariae of Luidia africana are situated in the 
TEXT-FIG. 12. Lwuidia sarst i ; : : 

Diiben and Koren. Paxillae Centre of the paxillae with a complete ring of peripheral 
of specimens from (a) Shet- | Spinelets around them. I have found that out of eight 
land, (b) Rockall Bank, and specimens examined, from various localities around 
(c)‘North Atlantic’ (‘Triton’). the Cape and including the types, the pedicellariae, 
when present, are almost invariably eccentrically, if 
not peripherally, placed on the paxillae. I have not seen a specimen such as Mor- 
tensen’s in which a perfect, uninterrupted circle of peripheral spinelets surrounds 
one or more central pedicellariae ; in fact none of the specimens in the British Museum 
has such abundant pedicellariae that there are several on one paxilla. Thus it appears 
that the location of the pedicellariae centrally on the paxillae cannot be used asa 
reliable character to distinguish between L. africana and the other related species. 
Thus in all four species—Luidia sarsi, L. elegans, L. atlantidea, and L. africana, 
the pedicellariae are usually peripherally, or at least eccentrically, placed on the 
paxillae, although they may be central in some specimens of L. africana. The dif- 
ferences between them are relatively slight. L. atlantidea has the supero-marginal 
paxillae almost square rather than nearly twice as long as wide; L. sarsi has the 
uppermost infero-marginal spine usually shorter than the second one, while it is the 
same length or longer in the other species ; L. elegans has very numerous pedicellariae 
which are flattened laterally, and L. africana has the paxillar spinelets much longer 
and more slender than in the other three species. For all this, without knowing the 
exact locality of an Atlantic specimen of the Ciliaris group, it would not be easy to 
assign it to any one of the four species without abundant material for comparison. 


(=) 
50 RE OF Another point made by Mortensen (1933@: 239, 
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IV. FOSIA AND PENTAGONASTER 


AFTER a considerable amount of confusion aroused by the setting up of the compound 
genus Astrogonium by Miller and Troschel in 1842 and later the uncalled-for expan- 
sion of Pentagonaster by Perrier in 1875 and Sladen in 1889, Gray’s two genera Tosia 
and Pentagonaster have been gradually restored to their original sense. Verrill (1899) 
drastically reduced Pentagonaster to five species and separated off two sub-genera from 
the species of Tosia sensu strictu. Fisher (1911) recognized the close relationship 
between the Australasian species of Tosa and of Pentagonaster as opposed to the 
other species that had formerly been included with them and so raised Verrill’s sub- 
genera of Tosza to generic rank. Following Fisher’s suggestion I have recently sepa- 
rated off the South African species Tosia tuberculata (Gray) as a new genus called 
Toraster. 

Ludwig’s very comprehensive paper of 1912, although unfortunately without 
illustrations, has brought more light on Miller and Troschel’s species of Astvogonium, 
some of which prove to be identical with Gray’s species. Were it not for this paper of 
Ludwig’s, the retention of Gray’s probably better-known names auvata and tuber- 
cularis might be possible, but his clarification of Miiller and Troschel’s previously 
described species makes it difficult to over-rule them on the counts of unfamiliarity 
and lack of definition. However, Ludwig based some of his conclusions on inade- 
quate material, and it was not until Livingstone’s work in 1932 that the extent of 
variation of many characters within the genus Tosia was realized. From the fairly 


large number of specimens, including Gray’s types, in the British Museum, I am 
able to add some further remarks. 


* With the production of this paper immediately after that on Lwidia, the order of families as used by 
Fisher has been ignored. However, this is being rectified by reversion to the study of the family Bentho- 
pectinidae, with which the next Note (number V) will deal. 
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The distinction between the genera themselves is practically confined to differences 
in the pedicellariae, which have long slender valves housed in corresponding grooves 
in the plates in Pentagonaster but are short and rounded, resembling a split granule 
when closed, if present at all, in Tosta. None of the other characters which have been 
used to distinguish them are absolutely reliable; for instance, the occurrence of 
swollen distal supero-marginals in Pentagonaster is not invariable, whereas it may 
occur in very marked form in certain specimens of Tosia australis and to a lesser 
extent in the West Australian species T. nobilis (Miller & Troschel). 

H. L. Clark (1946: 88) mentions Astrogonium inequale Gray (1847: 79), which was 
put in Pentagonaster by Perrier and Sladen and whose generic position is in some 
doubt. Examination of the type, whose locality is given as ‘Amboina ? New Guinea ?’, 
shows that it should be placed in the genus Sp/aeriodicus Fisher, as it originally had 
the dorsal, ventral, and marginal plates wholly covered with fine granules (unfor- 
tunately mostly rubbed off) and the penultimate marginals are very large, this con- 
dition being emphasized by the very small two interbrachial marginals of both upper 
and lower series. Contrary to Gray’s statement there are § marginals only on one side 
of the body, three of the other sides have § and there are { on the fifth side. 


ISD YORhO LHe SPECIES OR FOSTAVAND PE NDAGONASE BER 


1. Pedicellariae with long narrow valves fitting into corresponding grooves in the 
plates when opened right out (Text-fig. 13) ; ventro-lateral plates always bare, with 
only a single ring of granules surrounding each plate. Pentagonaster 2 

2. Pedicellariae large, the groove of each bivalved one over 1 mm. long, the valves 
finger-like with slightly swollen ends, occurring mainly on the ventral side, rarely 
also dorsal; terminal plates small. New Zealand. P. pulchellus Gray 

2’. Pedicellariae small, tapering, the corresponding groove of each bivalved one about 
0-6 mm. long, only in very large specimens nearly I mm. long, occurring predomi- 
nantly on the dorsal side, but often also numerous ventrally; terminal plates 


large. Australia. 3 
3. Supero-marginals not more than five on each side of each arm, distal ones more or 
less swollen. Western and southern Australia. P. dubent Gray 


3’. Insome larger specimens more than five supero-marginal plates, the distal ones not 
swollen or enlarged. South and south-east Australia. 

P. dubent forma gunni Perrier 

1’. Pedicellariae if present at all, with short rounded valves, the whole hardly, if at 

all, larger than the neighbouring granules or spinelets (Text-fig. 14) ; ventro-lateral 

plates sometimes completely covered with granules or quite bare with only a 

bordering row. Tosia 4 

4. Terminal plate swollen and conspicuous, the distalmost two supero-marginals of 

each arm not in contact behind it. Queensland. T. queenslandensis Livingstone 

4’. Terminal plate small and inconspicuous, the last two supero-marginals usually 

(but not always) in contact. 5 

5. Body-form almost a straight-sided pentagon with R/r about 1-3/1 and not more 

than three supero-marginal plates on each side of each arm. T. australis Gray 
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5’. Interbrachial arcs distinctly concave with R/r more than 1-4/1 or else more than 
three supero-marginals. 6 

6. Number of marginals increasing from three to eight, being three only in specimens 
with R less than 12 mm., four in those with R about 15 mm., five or more when 
R is 20 mm. or more. Marginals gradually decreasing in size distally. 

T. magnifica (Miller & Troschel) 

6’. Number of supero-marginals three or four when R is 20-35 mm., rarely five in 
specimens larger than that. Often one of the distal supero-marginals is larger 
than the rest. 

7. Number of supero-marginals very rarely more than three. Ventro-lateral plates 
often covered with granules but sometimes bare. Marginal plates swollen and the 
arms often blunt-ended because of this. South Australia and Tasmania. 

T. australis forma astrologorum (Miller & Troschel) 

4’, Number of supero-marginals often four when R is about 20 mm. or more, even 
five in larger specimens. Ventro-lateral plates always bare (judging from the 
known material). Supero-marginal and mid-radial dorsal plates often tubercular 
or just convex, the marginals relatively narrow in dorsal view. Arms tapering to 
an acute tip. Western Australia. T. nobilis (Miller & Troschel) 


PENTAGONASTER Gray 


Diacnosis. A genus of the Goniasteridae with more or less pentagonal body form ; 
the dorsal and marginal plates flat or convex, not tabulate or spiny, the limits of these 
and also of the ventral plates, outlined by single rows of peripheral granules; the 
marginal plates very large, often, but not always, somewhat tubercular or swollen, 
especially the distal ones ; pedicellariae with two or three elongated valves sunk into 
corresponding grooves in the plates bearing them ; adambulacral armature very short 
and compact, so that the furrow spines and the granules behind them tend to be 
angular. Australasia. Type: Pentagonaster pulchellus Gray, 1840. 


Pentagonaster pulchellus Gray 
TEXT-FIG. 13a,.PL. 42 
Pentagonaster pulchellus Gray, 1840: 280; 1866: 11, pl. 8, fig. 3; Ludwig, 1912: 9; Mortensen, 
1925: 281, text-fig. 7, pl. 12, fig. 6-10. 


Stephanaster elegans Ayres, 1851: 118. 
Pentagonaster abnormalis Gray, 1866: 11, pl. 8, figs. 1 and 2. 


Diacnosis. A species of Pentagonaster with large pedicellariae, of which the corre- 
sponding grooves in the plates measure I-2-1-7 mm. in length and which are situated 
exclusively or mainly on the ventral plates, rarely on the dorsal side; three supero- 
marginal plates on each side of an arm or the large, occasionally swollen distalmost 
one is replaced by two, often more or less unequal ones; in very large specimens the 
supero-marginals may become separated from each other by small interstitial plates 
of similar size to the neighbouring dorso-lateral plates; the infero-marginals out- 
number the upper series but they correspond in position to the supero-marginals 
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almost exactly, except for the one or two extra distal plates which are abruptly smaller 
than the one which lies below the distalmost supero-marginal : granules surround- 
ing the ventral plates coarse and usually projecting from the under surface of the 
body ; in specimens with R = 40 mm. or more there are a number of secondary plates 
on the dorsal side near the centre of the disk. 


Table of the specimens of Pentagonaster pulchellus in the British Museum 


Size of distal 
Reg. No. R/y in mm. Locality Remarks supero-marginals 
1938.6.23.43 59/35 = 1-7/1 | ‘China’ TYPE 4 
48.2.9.3 34/20 = 1-7 ‘India’ Types of 2 
48.2.9.2 45/24 = 1'°9 fe abnormalis I 
55-3-31.9 Bh/1S = 17 New Zealand 3 
55-3-31-10 14/9 = 1-6 % 3 
55-3-31.10 15/10 = I°5 ms 3 
49.12.19.2 33/19 = 1-7 ry 4 
49.12.19.3 29/18 = 1-6 rh I 
52.5.21.19 62/38 = 1-6 oe 3 
52.5.21.20 45/29 = 1:6 a 3 
75.1.5.20 39/22°5 = 1°7 a 2 
44.4.29.130 34/21 = 1-6 A I 
84.12.18. 50/31 = 1°6 ‘Australia’ 3 
Runde sien 974 33/19 —e7, ‘China’ 4 
1949.2.4.2 60/40 = 1°5 os 3 
I1949.2.4.2 62/41 = 1°5 “3 2 
1949.2.4.2 55/35 = 1-6 ” 3 
1949.2.4.2 44/26-5 = 1°8 FY I 
1949.2.4.2 43/29 = 1°5 ” 2 
1949.2.4.2 58/36 = 1:6 3 I 
1949.2.3.2 25/22 == 1-6 No data 4 
1949.2.3.2 35/18 = 1-7 as 2 


Range of R/r = 1-5-1:9. Average = 1°6/I. 
Note: The numbers in the last column signify grades of swollenness of the last supero-marginal on each 
side of each arm, 1 being not swollen (as in Pl. 42, fig. 2) and 4 very swollen (as in Gray’s figure of the 
type). 


REMARKS. Mortensen has given a detailed description and photographs of this 
species, of which his plate 12, fig. 9, most resembles the type, although the majority 
of specimens have the less extreme form with only slightly swollen distal supero- 
marginals, as shown in his figs. 7 and 8. 

Nine of the above specimens are definitely from New Zealand; the ‘Chinese’ and 
‘Indian’ ones were possibly so labelled by vendors thinking that an exotic locality 
would fetch a better purchasing price than none! Although one specimen is labelled 
as coming from Australia, no details are given and it may be a mistake; certainly it 
does not provide sufficient grounds for extending the known range of the species from 
New Zealand to Australia. A specimen from Tasmania formerly named P. pulchellus 
turned out to be a form of Tosia australis with very swollen distal supero-marginals 
(Pl. 45, fig. x). It was easily distinguished by the lack of pedicellariae on the ventral 
plates and the much finer peripheral granules, as well as the absence of secondary 


ZOO. I, 12. 2G 
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plates (except the anal) among the primaries in the centre of the disk. Also the five 
primary interradial plates are conspicuously enlarged in contrast to the usual con- 
dition in P. pulchellus. 

The only other observation I have to make concerning this species is the fact that 
in three out of the six spirit specimens from ‘China’ mentioned above, the mid-radial 
row of dorsal plates as well as a few others are more or less markedly elevated into 
quite conspicuous tubercles about 3 mm. high, just as in the type of H. L. Clark’s 
species Pentagonaster stibarus from Western Australia (1914, pl. 17). That these 


TEXT-FIG, 13 (a) Pentagonaster pulchellus Gray, type, a 
ventral plate with a pedicellaria. (b) Pentagonaster dubent 
Gray, type, a dorsal plate with three pedicellariae. 


specimens are not identical with that form is shown by the fact that the pedicel- 
lariae are on the ventral side rather than the dorsal. I give here a photograph of the 
specimen which shows this ‘tubercular’ condition most clearly (Pl. 42, fig. 5). 

RANGE: New Zealand—South Island and southern part of North Island ; Stewart 
Island; ? Chatham Islands. 


Pentagonaster dubeni Gray 
TEXT-FIG. 136; PLs. 43 and 44 


Pentagonaster dubent Gray, 1847: 79; 1866: 11, pl. 3, fig. 2; Ludwig, 1912: 18; H. L. Clark, 
1928: 380; Livingstone, 1932, pl. 44, figs. 4 and 5; H. L. Clark, 1938: 79; 1946: 88. 

Astrogonium crassimanum Mobius, 1859: 8, pl. 2, figs. 1 and 2. 

Pentagonaster crassimanus, H. L. Clark, 1946: 89. 

Pentagonaster gunni Perrier, 1875: 203 (1876: 19). 

Pentagonaster stibarus H. L. Clark, 1914: 136, pl. 17. 


Dracnosis. A species of Pentagonaster with small pedicellariae, the corresponding 
grooves in the plates 0-4-0-9 mm. in length, usually about 0-6 mm., lying on both 
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dorsal and ventral sides as a rule, rarely few in number and absent ventrally ; supero- 
marginal plates four to eight on each side of an arm, the distal ones more or less 
swollen, especially when there are only four or five; the infero-marginal plates 
invariably outnumber the upper series by about two plates and decrease gradually in 
size distally; the granules surrounding the ventral plates fine and unobtrusive; 
adambulacral armature compact ; few, if any, secondary plates interposed among the 
primary ones in the centre of the disk, even when R is as much as 40 mm. 


Table of the specimens of Pentagonaster dubeni Gray in the British Musewm (Nat. Hist.) 


Number and condition of 
Reg. No. Riv in mm, supero-marginal plates Locality Number | Remarks 


46.6.7.27 37/18 = 2-1/1 | 5. The last two a little | W. Australia I TYPE 
enlarged and swollen 

60.11.7.5 48/20 = 2°4 5. Penultimate largest | Freemantle, W.A. I — 
but not swollen 

52.12.9.20 37/16 = 233 4. Last 1 or 2 enlarged | Moreton Bay, I ? dubent 
and very swollen Queensland 

49.11.19.163 47/18 = 2°6 8. Last smaller but rest | Georgetown, I Type of 
all same size Tasmania P. gunn 

I1951.2.28.1-11 | 41/17 = 2-4to]} 4 (rarely 3o0r5). Lastz | Point Peron & Garden 19 — 

22/10 = 2:2 (or 2) swollen Island, W.A. 


| 


Remarks. H. L. Clark queries the locality of the type on the basis that as ‘China’ 
was wrong for the type of Pentagonaster pulchellus, so might ‘Western Australia’ be 
wrong for that of P. dubent. This may be so, but the locality is supported by the 
Freemantle specimen collected by Dr. Bowerbank, which has convex dorsal plates and 
five supero-marginals like the type, although all the recent Point Peron and Garden 
Island specimens have more than four only on individual sides. I am indebted to 
Miss L. Rutt of the Biology Department, University of Western Australia, who 
collected and sent these specimens at my request. They are very similar in appear- 
ance to the type of P. stibarus H. L. Clark, from between Freemantle and Geraldton 
in 40-100 fathoms, except for slightly deeper interbrachial arcs and the absence of 
the tubercular mid-radial plates found in the latter. H. L. Clark has since reduced 
his species to a synonym of P. crassimanus (Mobius), the type of which was of prob- 
lematical locality. Ludwig gives the R/r ratio of the type of P. crassemanus as 1:84/1 ; 
that of P. stibarus is 2/1, while the value for the Western Australian specimens in the 
British Museum varies between 2 and 2°4/T. 

Some of the Point Peron and Garden Island specimens have slightly convex mid- 
radial plates, but in the type and the Freemantle specimen nearly all the dorsal 
plates are markedly convex. Apart from this character, which is very variable in 
Pentagonaster and related genera, there is no feature of sufficient significance to dis- 
tinguish between the stibarus-like form and the type of P. dubent. Ludwig's fuller 
description of the type of P. crassimanus brings out no detail, except perhaps for 
the shorter arms, in which it differs significantly from the type of P. dubent, although 
Ludwig sets out five distinguishing points as follows: P. crassimanus has (1) wider 
arm-tips, (2) fewer supero-marginals relative to the absolute size, (3) the distal 
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supero-marginals more swollen, (4) the bordering granules around the plates coarser, 
and (5) the adambulacral spines more compact than in P. dubent. Of these, factors 
1 to 3 are very variable and utterly useless as specific characters in this genus, 5 is 
unlikely as the adambulacral armature of the type of P. dubeni is already very 
compact and 4 is probably not significant either, at least without direct com- 
parison of specimens. 

There are three furrow spines on each adambulacral plate in the type of P. dubent 
and in all the larger (i.e. over 40 mm. R) specimens in the British Museum. The fact 
that those of adjacent plates tend to overlap may have given rise to the discrepancy 
in the numbers given by some authors. Smaller specimens have only two furrow 
spines at least distally. 

H. L. Clark (1946), believes there is a specific difference between the Western 
Australian form, which he calls P. crassimanus, and the southern Australian form, 
which he calls P. dubent, evinced mainly by the larger number of dorsal and ventral 
plates in juvenile specimens of the southern form than in others the same size from 
Western Australia. This difference does not seem to be shown in the adult, at least 
judging from the comparison of the type of P. dubent with that of P. gunni from 
Tasmania, which is unfortunately the only specimen from the south in the British 
Museum collection. The type of P. gunnz also shows the other feature which H. L. 
Clark noticed in his material from the South Australian Museum, namely that there 
may be more than five supero-marginals on each side of an arm in larger specimens 
and these become smaller distally. When there are only about five plates though, the 
distal ones may be swollen and larger than the interradials. H. L. Clark’s specimen 
with most supero-marginal plates had seven on each side and R was 54 mm., whereas 
the type of P. gunni has eight with R= only 47 mm. and so is even more 
extreme. 

Miss Rutt has provided some colour notes for the specimens from Point Peron and’ 
Garden Island, south of Freemantle. These were collected just below low-water level 
among seaweed on rock platforms. The colour was very variable, ranging through 
pale flesh-pink, deeper salmon-pink, pale brick-red, light orange, brilliant crimson, and 
bright orange, the last being the commonest. The granules between the plates were 
white. H. L. Clark gives bright vermilion, with white between the plates for a speci- 
men from Port Jackson, New South Wales. 

Since Pentagonaster dubeni is preoccupied for the Western Australian form, the 
southern form, if specifically distinct, will have to be called P. gunni, but with the 
present sparse material and the conspicuous gap geographically in our knowledge of 
the species along the south Australian coast westwards towards Albany and Bunbury, 
it seems best to leave them as a single species P. dubeni for the present. 

Possibly crassimanus can also be retained as a name for the short-armed form of 
dubent from deeper water (40-100 fathoms) off Western Australia. 

As for the Queensland specimen, this is superficially very similar to the type of 
P. dubent but it has very sparse pedicellariae (five or six on the dorsal side only), which 
are even smaller than in the other specimens, measuring only 0-4mm. in length. 
Also the supero-marginal (particularly the distal) plates and the dorsal plates have 
a roughened surface like those of Livingstone’s species Tosia queenslandensis, known 
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only from juvenile specimens without pedicellariae. Here again more material is 
wanted which I think will indicate that that species would be better placed in the 
genus Pentagonaster and that this specimen represents the adult form of it. 

RANGE. Western, southern, and south-eastern Australia ; ? Queensland. 


TOSIA Gray 


Diacnosts. A genus of the Goniasteridae with the body more or less pentagonal in 
form having a limited number (three to eight) of supero-marginal plates on each side 
of each arm; the dorsal and marginal plates flat or convex and bare but for one 
(rarely two) rows of bordering granules ; ventro-lateral plates similarly bare or more 
or less completely covered with additional granules; the five primary plates of the 
dorsal side usually conspicuously larger than the other dorsal plates ; adambulacral 
plates with two (three in large specimens) short spines in each of the two rows nearest 
the furrow, backed by several rows of granules; pedicellariae, if present at all, with 
two short, wide valves, the whole not or hardly larger than one of the surrounding 
granules, situated on either dorsal or ventral side, particularly on the adambulacral 
plates. Australia and Tasmania. Type: Tosia australis Gray 1840. 

REMARKS. The synonymy of the species within this genus is in a very muddled 
state owing to the ignoring of Miiller and Troschel’s species by Gray and the failure of 
these authors to realize the extent of variation in the granulation of the ventral plates 
and in the concavity of the interbrachial arcs as well as the increase in the number of 
marginal plates with size in some of the species (particularly T. magnifica). Living- 
stone (1932: 373) has detailed the variation of these characters in the different 
species. Unfortunately he did not have access to Ludwig’s paper of 1912, which sheds 
much light on Miller and Troschel’s type specimens, consequently necessitating some 
departure from Gray’s specific names which I have further emended here. 


Original name Ludwig’s emendment Present view 

australis Gray, 1840 Valid Valid 

magnifica (Miller & Troschel), 1842 Valid Valid 

astrologorum (Miller & Troschel), 1842 = australis forma of australis 

geometricum (Miiller & Troschel), 1842 = australis = australis 

australe, (Miller & Troschel), 1842 _- = magnifica 

ovnata (Miller & Troschel), 1842 = australis = magnifica 

nobilis (Miiller & Troschel), 1843 Valid Valid 

grandis Gray, 1847 = magnifica = magnifica 

auvata Gray, 1847 Valid : = magnifica 

tubercularis Gray, 1847 = nobilis = nobilis 

rubra Gray, 1847 = australis = nobilis 

emilit (Perrier), 1869 = aurata = magnifica 

minimus (Perrier), 1875 — juvenile australis or 
nobilis 

queenslandensis Livingstone, 1932 — Valid. Pentagonaster ? 


Most adult specimens of the genus Tosa can. be quite easily identified, but juvenile 
specimens, particularly of T. nobilis and T. australis, can be confused. 
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Tosia australis Gray! 


TEXT-FIG. 14, Pt. 45, Fics. rand 2, Pr. 46, Pic. 3: 


Tosia australis Gray, 1840: 281; 1866: 11, pl. 16, fig. 1; Verrill, 1899: 160; Ludwig, 1912: 23; 
H. L. Clark, 1928: 381; Livingstone, 1932: 375, pl. 43, figs. 10-13, pl. 44, fig. 6; H. L. Clark, 
1946: 94. [non Astrogonium australe, Miiller and Troschel, 1842: 55.] 

Pentagonastey australis, Perrier, 1875, 200 (1876: 16). ) 

A strogonium astrologorum Miiller and Troschel, 1842: 54. 

Pentagonaster astrologorum, Perrier, 1875: 196 (1876: 12). 

Tosia australis var. astrologorum, H. L. Clark, 1928: 384; Livingstone, 1932: 376. 

Astrogonium geometricum Miiller and Troschel, 1842: 54. 

Tosia tubercularis, Livingstone, 1932: 378, pl. 44, figs. 1, 2, and 7. [non Tosa tubercularis Gray, 
1847: 80.] 


Diacnosis. A species of Tosia with three (rarely four) supero-marginal plates on 
each side of each arm, of which the distalmost may or may not be enlarged ; the dorsal 
plates usually flat, but in some specimens, particularly from Tasmania, the dorsal and 
supero-marginal plates may be markedly convex; pedicellariae sometimes present 
but only in small numbers, on either dorsal or ventral side, often only on a few of the 
adambulacral plates; body form typically almost a straight-sided pentagon with 
R/r = c. 1:35/1, but in the forma astrologorum the interbrachial arcs can be much 
more concave so that the R/r ratio may exceed I:°5/I. 

REMARKS. There are fifty-two specimens of Tosza australis in the British Museum, 
of which twenty-six are detailed in the table on p. 405. The first specimen listed, 
43.3-10.26 (Pl. 45, fig. 2; Pl. 46, fig. 3), is the one figured by Gray and is therefore 
presumably the type although not labelled as such. 

Unlike Tosita magnifica the number of supero-marginal plates does not normally 
increase with size, so that with the single exception of one of the ‘Challenger’ specimens _ 
from Sydney Harbour (Port Jackson), all of these have only three supero-marginal 
plates on each side of each arm. The exception has four on most sides. The locality or 
identity of these ‘Challenger’ specimens has been queried by Livingstone on the grounds 
that no further material of this species has since been found in Port Jackson. Sladen 
named the specimens Pentagonaster astrologorwm (Miller and Troschel). They are not 
young P. dubent as Livingstone suggested might be the case, as for one thing the 
terminal plates are very small. The collector’s label within the jar clearly says ‘Sydney 
Harbour’. The dimensions are as follows: R/r in mm. = 19/12°5 = 1°5/1; 18/13 = 
I-4/1; 16/10°5 = 15/1 15/10 = 1°4/1; 14/9 = 1-6/13 and 105/75 == 24/r itis 
only the largest one which has four supero-marginals. The ventral plates in every 
case are completely covered with granules, and each specimen has at least one 


rounded pedicellaria on the ventral side, usually near the mouth. The marginal plates 
are slightly swollen. 


’ The Asterias procyon of Valenciennes (manuscript), published by Cuvier in the Regne Animal 
(Disciples edition) vol. 20: Zoophytes, pl. 1, fig. 2, is either this species or Tosia nobilis, more probably the 
latter since it is said to have been collected by Quoy and Gaimard in King George’s Sound, south- 
western Australia, although in appearance it is rather more like T. australis. The date of this publication 
is presumed to be 1838 (see Sherborn, 1922, Ann. Mag. Nat. Hist. (9) 10: 555). It is surprising that neither 
Miiller and Troschel nor Perrier, all of whom probably had access to Valenciennes manuscript, do not 
quote this species. Since it is not positively identifiable it should be declared a nomen nudum. 
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Table of the specimens of Tosia australis Gray in the British Museum (Nat. Hist.) 


(Those below the dividing line belong to the forma astrologorum) 


Number of 

Reg. No. Riv in mm, infero-marginals Locality 
43.3.10.26 23°5/18 = 1°3/1 — 
40.10.17.87 19°5/14 = 1'4 — 
5B ED. 22°99 22/15 =) 12 Australia 
53.11.22.31 709M hy MY I . 
85.11.19.43 He P20— nso 5 Port Phillip Heads 
63.9.23.43a 16/13 = 1°2 Australia 
90.5.7.393 I9/12°5 = 1°5 Sydney Harbour 
90.5.7.394 18/13 = 1-4 hs 
62.7.9.55 20/15 = 13 Dirk Hartog Island, W.A. 
62.7.9.69 14/1I0'5 = 1°3 5 
57-3-20.15 Pr Ts 13 Port Dalrymple, Tasmania 
54.11.15.304 20/14 I°4 AR 


54.11.15.304@ 7 /i2 — 1:4 


ADAP AMNUNIFPA AUN APAUNAA AA AAA AHA 


40.3.9.2 T7/t2— Tea Tasmania 

62.1.8.20 27/19 =3°4- re 

62.1.8.21 25/20 = 1°3 A 

49.11.19.159 20/14 = 1°4 Georgetown, Tasmania 
49.11.19.146 17/13 = 1°3 (5) ” 
49.11.19.158 20/55. 1-8 fe 
49.11.19.155 20/13 = 1°5 Georgetown, Tasmania 
49.11.19.156 To/x3 = 1-5 Ae 
49.11.1G.153 30/20 =-1-5 aS 
1916.8.10.1 23/57 —= TA (5) Tasmania 

62.1.8.19 30/19 = 16 an 

40.10.17.88 22/e 5 15 — 
43.3.10.264a 32/21 = 1°5 — 


The occurrence of pedicellariae in the species Tosia australis seems to be a matter 
of some doubt. Livingstone says that pedicellariae are absent in typical T. australis 
and in the variety astrologorum, at least on the ventral side of the latter. Ludwig 
found pedicellariae on the dorsal side of five out of fourteen specimens. I also have 
found them on the dorsal side of at least five specimens of T. australis and on the 
ventral side of ten (three specimens having them on both sides), besides the six 
‘Challenger’ specimens. . 

Livingstone figures a specimen from Victoria (pl. 44, figs. 1, 2, and 7), which he calls 
T. tubercularis Gray (i.e. nobilis). It does not belong to that species, which is confined 
to Western Australia, but should instead be named T. australis forma astrologorum 
although it has four supero-marginals. There are several specimens in the British 
Museum intermediate in form between this Victorian one and the more usual type 
as shown in Livingstone’s pl. 43, figs. I and 2, which he acknowledges as astrologorum. 

Ludwig also had some specimens which he considered to be Tosia australis with 
four supero-marginals, although most of his had the usual three. 

Miiller and Troschel’s as well as Perrier’s descriptions of the types of astrologorum 
leave room for some doubt that their specimens were not the Western Australian 
species to which the first-named authors gave the name Astrogonium nobile in 1843 
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(p. 116). The description and locality of the type of the latter show that it is 
undoubtedly identical with Gray’s Tosia tubercularis described in 1847. Perrier 
(1875: 197) gives the measurements of the largest Parisian type of astrologorum as 
R/r = 35/21 = 1:67/1. Miiller and Troschel write that 
the last of the three supero-marginal plates is very 
large and corresponds to three infero-marginals which 
could apply either to T. nobilis or to the longer-armed 
form of JT. australis. However, the fact that there 
may be up to seven infero-marginals corresponding 
to the three supero-marginals according to Perrier is 
rather more conclusive in pointing to the identity of 
astrologorum with T. nobilis, for only in the latter have I 
found more than six infero-marginal plates, the number 
being habitually seven for specimens with R more than 
30mm. Perrier also says that there may be a very small 
distal fourth supero-marginal, which again indicates the 
Western Australian species. 

However, these points are not sufficiently conclusive 
to abandon, without examination of the types, the now 
fairly stabilized conception of astrologorum as a longer- 
armed form of Tosza australis with more or less swollen 


TEXtT-FIG. 14. Tosia australis 
Gray, specimen 49.11.19.158. 


(a) Proximal adambulacral 
plate with non-sunken pedi- 
cellaria. (b) Other adam- 
bulacral pedicellariae.  (c) 
Foramen of pedicellaria of 
which the valves have been 
rubbed off. (d) Ventral plate 
with pedicellaria sunk in a 


marginal plates. 

The record of typical Tosia australis from Dirk 
Hartog Island, Sharks Bay, about 450 miles north of 
Freemantle, needs confirmation from more _ recent 
collections. 

RANGE. Both the typical form and astrologorum - 
appear from various reports to occur in South Australia, 


hollow. Victoria, and Tasmania and possibly also from Port 


Jackson. The British Museum material suggests that 
the latter is most common in Tasmania. 


Tosia nobilis (Miller and Troschel) 
PL, 45, Figs. 3,.4, 6,and 7; PL: 46, Fics: bands 


Astrogonium nobile Miller and Troschel, 1843: 116. 

Tosia tubercularis Gray, 1847: 80; 1866: 11, pl. 16, fig. 4. [non Tosia tubercularis Livingstone, 
1932: 378, pl. 44, figs. 1, 2, and 7.] 

? Tosia rubra Gray, 1847: 81; 1866: 11, pl. 16, fig. 3; Livingstone, 1932: 380, 

Tosia nobilis, Ludwig, 1912: 30. 


Dracnosis. A species of Tosia with evenly tapering arms; three to five supero- 
marginal plates on each side of each arm, the distalmost, or more rarely the penulti- 
mate, elongated when there are three or four, or subdivided in very large specimens 
to make five with the distalmost the smallest ; dorsal plates, particularly the radial 
ones, conspicuously convex, as are the supero-marginals, although the latter are not 
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much swollen laterally and are usually relatively narrower than those of Tosia 
australis ; the convexity of the supero-marginals may assume a conical form with a 
distinct peak on each plate; interbrachial arcs rather deep with R/r usually more 
than 1:5/1; ventro-lateral plates usually (? always) bare. Western Australia. 


Table of the specimens of Tosia nobilis (Miller and Troschel) in the British Museum 


(Nat. Hist.) 
(The first two are the types of T. tubercularis Gray and the last one the type of T. rubra Gray) 
Number of Number of 
Reg. No. Riv in mm. supero-marginals | infero-marginals Locality 
46.8.14.3 30/18 = 1-7/1 4 6 Swan River, W.A. 
46.8.14.4 25/10 ieO 3 6 i 
40.8.14.5 16/22'—"13 3 5 Py 
63.9.23.43 TE) 7-5-0 4 5 ‘Australia’ 
60.11.7.8 20/14 = 1-4 3 6 Freemantle, W.A. 
60.11.7.9 21/14 = 1°5 3 6 " 
61.7.8.25 23/14 = 1°6 4 6 nD 
61.7.8.26 19/12°5 = 1°5 3 5 AD 
61.7.8.27 18/12 = 1°5 3 (4) 5 5p 
46.6.7.28 24/16 = 1°5 4 6 Western Australia 
72.6.22.21 20) tf ——si7 5 (4) 7 — 
40.10.4.2 LS/ite—= 5-6 4 6 ‘New Holland’ 
1949.2.3.6 32/2) = 1-5 4 7 sae 
1951.4.3.1 22/14 = 1-6 3 (4) 6 — 
1951.4.3.1@ 20) 12-5 — 5-0 4 6 == 
1951.2.28.12-17 | 39/24 = 1:6 5 7 (8) Garden Island, south of 
Freemantle, W.A. 

» 37/23°5 = 1-6 3 7 ” 

a 36/20°5 = 1:8 4 7 ” 

an 35/2 ti 7. 3 7 ” 

” 30/18 = 1°7 3 (4) 7 ” 

” 27/15 se T'S 3 7 ” 

25]t5 = 2°7 4 5 (6) ” 

” 25/17 = I°5 3 0F 4 6 2/2) 

‘5 20/13 = 15 4 6 ” 

” 20/13 = 1°5 3 5 ” 
1938.5.12.10 33/20 — 1-7 5 7 ‘Australia’ 


Average R/r = 1:°6/I. 


REMARKS. The material in the British Museum suggests that Tosta nobilis grows 
to a larger size (R = up to 40 mm.) than Tosva australis, of which the typical form 
rarely exceeds R = 24 mm. and the forma astrologorum about R = 33 mm. How- 
ever, more material may serve to disprove this statement. 

Further material from Garden Island, sent by Miss Rutt, includes three specimens 
with R = c. 35 mm., one with three supero-marginals, another with four, and the 
third with five, which shows the variability of this character in Tosta nobilis. There 
is also a specimen with six regular arms. 

Livingstone’s specimens, which he called Tosta tubercularis, originated from Vic- 
toria and in spite of the relatively deep interbrachial arcs are quite distinct from the 
Western Australian form, judging from his. photographs. They should instead be 
assigned to the forma astrologorum of Tosta australis. The differences between the 


ZOO. I, 12. L433 


408 ASTEROIDS IN THE BRITISH MUSEUM (NATURAL HISTORY) 


two are rather intangible and can be better expressed by photographs than words. 
The arms are invariably evenly tapering with only a slight rounding of the tip in 
T. nobilis, although they may be so in some specimens of astrologorum too ; also the 
supero-marginals tend to be relatively narrower in T. nobilis than in most examples 
of astrologorum. With a large number of specimens of both forms, it is fairly easy to 
pick out the Western Australian ones, but without such material for comparison some 
difficulty may be encountered. Whereas 7. nobilis is geographically distinct from 
typical T. australis unlike astrologorum, it might be better to consider it as a subspecies 
of Tosia australis, if the differences are not thought to be specific. 

The ventro-lateral plates (at least proximally) are in every case bare but for the 
single peripheral ring of granules around each. It was this which finally prompted me 
to include Tosia rubra Gray as a synonym of T. nobilis rather than of T. magnifica ; 
for although the type of the latter, from Tasmania, had the ventral plates quite bare, 
in all but one of the specimens in this Museum only the proximal plates, if any, are 
bare, or else there is a double row of granules around each plate. The type of T. rubra 
has the ventral plates bare like nobilis. Of the five supero-marginal plates none is 
enlarged and the distalmost is the smallest, as in T. magnifica but also as in those 
specimens of T. nobilis which do have five marginals. It is linked with Tosia nobilis 
by another specimen, number 1949.2.3.6 (Pl. 45, fig. 7), which has four supero- 
marginals, the penultimate being enlarged. Unfortunately neither of these two has 
any locality other than ‘Australia’. It is to be hoped that more of these intermediate 
forms between Tosia nobilis and T. magnifica on the one hand, or T. australis forma 
astrologorum on the other, will be forthcoming in future collections to clarify the 
position. 

Livingstone reports some specimens, which he includes under Tosia australis, from 
King George’s Sound and Esperance at the western end of the south coast of Australia. 
Material from this area should be very interesting, possibly connecting up Tosia © 
australis with T. nobilis, but unfortunately the Australian Museum specimens from 
these localities are all juvenile. 

RANGE. Known at present only from Western Australia in the vicinity of Free- 
mantle. 


Tosia magnifica (Miller and Troschel) 
PL.45, Fic. 5: PL. 46, Fies, 4-and § 


Astrogonium magnificum Miiller and Troschel, 1842: 53, pl. 4, fig. 1. 

Astrogonium australe, Miller and Troschel, 1842: 55. 

Astrogonium ornatum Miiller and Troschel, 1842: 55. 

Tosia grandis Gray, 1847: 80; 1866: 11, pl. 3, fig. 1; Livingstone, 1932: 380. 

Tosia auvata Gray, 1847: 80; 1866: 11, pl. 16, fig. 2; Ludwig, 1912: 34; Livingstone, 1932: 
377, Pl. 43, figs. 3-9, pl. 44, fig. 3. 

Astrogomium emilit Perrier, 1869: 84. 

Pentagonastey auratus, Perrier, 1875: 204 (1876: 20). 

Tosia magnifica, Ludwig, 1912: 36. 


Driacnosis. A species of Tosta with evenly tapered arms, the distalmost supero- 
marginals showing no tendency for enlargement or swelling, being usually smaller than 
the penultimates ; the number of marginals tends to increase with size up to eight on 
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each side of each arm in specimens where R = about 70 mm. and even young speci- 
mens with R = only 10 mm. have often four, rather than three, supero-marginals ; 
ventro-lateral plates usually covered with granules, but sometimes more or less bare 
especially the proximal ones. 


Table of the specimens of Tosia magnifica (Miiller and Troschel) in the British Museum 


49.11.19.1404 
49.11.19.140b 
49.11.19.142 


(Nat. Hist.) 
Number of 
Reg. No. R/r in mm, supero-marginals Locality and remarks 

ASET.2.034 237115) — ES) T 6 — Type of Tosia aurata 
43.11.2.134a 20/14 = 1-4 5 — Type of Tosia aurata 
1938.5.12.9 27 tok 8 Western Australia? Typr of Tosia grandis 
1938.5.12.21 60/37 = 1°6 7 Georgetown, Tasmania 
62.1.8.17 52/35 = 1:5 6 or 7 Tasmania 
O7.12 Fer 52/38 = 1-4 6 a 
87.12.7.1@ 31/22°5 = 1°4 5 Ae 
85.11.19.41 62/37 = 1°7 7 Port Phillip Heads 
54.11.15.305 B5/1O == 2-5 5 Hobson Bay, Port Phillip 
54.11.15.306 6°5/5°5 = 1:2 3 ne 
1916.8.10.4 20/14 = I°4 6 South Australia 
1949.2.3.4 T3°5/ TO = 1-4: 4 Adelaide, S. Australia 
1949.2.3.4@ 135/95 = 14 + » 
1949.2.3.4b 12/8°5 = 1-4 4 rs 
1949.2.3.4¢ 3 OF 4 ” 
1949.2.3.4d 4 ” 
1949.2.3.4e 3 or re 
1949.2.3.4f 4 ” 
43.3-10.27 5 = 
1949.2.3.5 6 ra ; 
49.11.19.143 7 Georgetown, Tasmania 
49.I1I.19.140 5 ” 

6 

Wh 

6 


Average R/r for specimens with R more than 15 mm. = 1°5/1. 


° 


REMARKS. The multiplicity of names given to this species resulted from the inde- 
pendent setting up by Gray of new species for the forms already described by Miller 
and Troschel, besides the ignorance of both parties concerning the extent of variation 
in the ventral granulation and the increase in the number of marginal plates with size. 

The big range of specimens in the British Museum shows that, as Livingstone 
suspected, the large form (described as magnifica and grandis) is clearly conspecific with 
the small one (orvnata-aurata). Magnifica has page priority over Miiller and Troschel’s 
other name. ' 

Livingstone queries the inclusion by Perrier of Miiller and Troschel’s Astrogonium 
australe as a synonym of this species on the grounds that they give the number of 
supero-marginals as six. However, those authors give the number for A. geometricum 
(australis) as three, so obviously they were counting the numbers on each side of each 
arm not on each side of the body, as Livingstone does. 

In most of the specimens that I have seen, the majority, if not all, of the ventral 
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plates are completely covered with granules. Sometimes a single plate in some inter- 
radii near the mouth is bare, more often there are eight or nine bare plates in each 
interradius, each one usually surrounded by a double row of granules. In general the 
incidence of ventral granules is much higher in this species than in Tosia nobilis or 
T. australis, particularly the former. 
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TEXT-FIG. 15. Graph to show the increase in the number of supero- 

marginal plates with absolute size in Tosia magnifica, based on 

specimens in the British Museum except for the point ringed, 
which represents Miller and Troschel’s type. 


It is partly this predominance of ventral granules which leads me to include Tosia 
vubra Gray as a synonym of T. nobilis rather than of T. magnifica, although the 
abundance of granules is by no means diagnostic, the type of T. magnifica having 
nearly all the ventral plates bare. 

Although the number of marginal plates increases in general with size, there is 
considerable variation in different individuals, as can be seen from the table. How- 
ever, very young ones with the major radius R as small as 10 mm. usually have some, 
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if not all, the arms with four supero-marginals on each side in contradistinction to 
juveniles of the other species of Tosta, which do not have more than three. 
RANGE. Victoria, Tasmania, and South Australia. 


Tosia queenslandensis Livingstone 
Tosia queenslandensis Livingstone, 1932a: 243, pl. 5, figs. 1, 2, and 7; 1932: 381, pl. 44, fig. 3. 


There is a paratype in the British Museum, but like the type it is juvenile. Neither 
of these have pedicellariae according to Livingstone, but if, as I think possible, they 
represent the same species as the specimen from Moreton Bay, Queensland, discussed 
under Pentagonaster dubeni in this paper, then gueenslandensis would have to be 
relegated to the genus Pentagonaster because of the shape of the pedicellariae. 
Moreton Bay is about 250 miles south of the Capricorn group, the type locality of 
Tosta queenslandensis. 
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PLATE 39 
Fic. 1. Luidia columbia (Gray), type, dorsal view. 
Fic. 2. Luidia hardwicki (Gray), type, dorsal view. 
Fic. 3. The same in ventral view. 


PLATE 40 

Fic. 1. Luidia scotti Bell, type, dorsal view. 

Fic. 2. Luidia savignyi (Audouin), 1904.3.3.66, dorsal view. > 
PLATE 41 


Fic. 1. Luidia alternata numidica Koehler, 1910.8.3.1, dorsal view. 
Fic. 2. Luidia maculata forma herdmani forma n., type, dorsal view. 


Fic. 3. The same in ventral view. 


PLATE 42 
Pentagonaster pulchellus Gray 


Fics. 1 and 2, Ventral and dorsal views of the smaller type of P. abnormalis Gray. The least 
extreme form of P. pulchellus. 


Fics. 3 and 4. Ventral and dorsal views of the larger type of P. abnormalis Gray. 
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Fic. 5. Specimen 1949.2.4.2, dorsal view showing the tubercular mid-radial plates. x 


PLATE 43 
Pentagonaster dubent Gray 
Fic. 1. Specimen 52.12.9.20, from Queensland, dorsal view. 
Fic. 2. The type of P. gunni Perrier, from Tasmania, dorsal view. 
Fic. 3. The type of P. dubent Gray, from Western Australia, dorsal view. 


PLATE 44 
Pentagonaster dubent Gray 
Fic. 1. Specimen 52.12.9.20, ventral view. 
Fic. 2. The type of P. gunni Perrier, ventral view. 
Fic. 3. The type of P. dubeni Gray, ventral view. 


PEATE 45 


Fic. 1. Tosia australis forma astrologorum (Miiller and Troschel), extreme form, specimen 
62.1.8.19, dorsal view. 


Fic. 2. Tosia australis Gray, specimen figured by Gray in 1866 so presumably the type, dorsal 
view. 


Fic. 3. Tosia nobilis (Miiller and Troschel), specimen 72.6.22.21, dorsal view. 

Fic. 4. Tosia nobilis (Miller and Troschel), the type of T. tubercularis Gray, dorsal view. 
Fic. 5. Tosia magnifica (Miiller and Troschel), the type of T. aurvata Gray, dorsal view. 
Fic. 6. Tosia nobilis (Miller and Troschel) ?, the type of T. rubra Gray, dorsal view. 

Fic. 7. Tosia nobilis (Miller and Troschel), specimen 1949.2.3.6, dorsal view. 


PLATE 46 
Fic. 1, Tosia nobilis (Miiller and Troschel) ?, the type of T. rubra Gray, ventral view. 
Fic. 2. Tosia nobilis (Miiller and Troschel), the type of T. tubercularis Gray, ventral view. 
Fic. 3. Tosia australis Gray, specimen figured in 1866, ventral view. 
Fic. 4. Tosia magnifica (Miiller and Troschel), the type of T. aurata Gray, ventral view. 
Fic. 5. Tosia magnifica (Miller and Troschel), the type of T. grandis Gray, ventral view. 
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SOME INTER-TIDAL MITES FROM SOUTH-WEST 
ENGLAND 


By G. OWEN EVANS and E. BROWNING 


SYNOPSIS 


The distribution of ten species of inter-tidal Acari from south-west England is given, together with 
descriptions of Lasioseius fucicola Halbert (1920) and Chaussievia maritima sp. n. 


THE Acari of the inter-tidal zone comprise two main groups: those which are typically 
terrestrial and those which are restricted to the inter-tidal zone. The latter exhibit 
structural modifications associated with mites living under semi-aquatic conditions. 
The chief modification affects the ambulacra of legs II, III, and IV which become long, 
hair-like lobes—a structure assisting the movement of the animal over a permanently 
moist substratum. Leg I, which is not usually used for locomotion, is normal. 

The inter-tidal Acari do not show any modification in the organs associated with 
respiration. This suggests, as Halbert (1920) has pointed out, that these animals are 
not enveloped by the sea water but inhabit crevices, &c., where air is imprisoned 
during high tide. Many species of mites are found under deeply embedded stones 
together with springtails, beetles, and pseudoscorpions. Others (Balaustium, Molgus) 
run freely on rocks at low tide, especially in sunny weather, but are forced to seek the 
shelter of rock fissures, &c., by the incoming tide. 

The major contribution to the study of sea-shore mites has been made by Halbert 
(1920). This investigator studied the distribution of Acari in relation to certain zones 
occupied by lichen and seaweeds. The richest population occurred in the zone lying 
between neap and high spring tide, a zone left dry for relatively long periods. There 
followed a marked decrease in the variety of forms towards low-tide marks. This was 
chiefly due to the absence of the terrestrial forms which formed the majority of the 
species around high-tide mark. Twelve species were recorded for the zones normally 
covered by the two daily tides. 

The Acari described in this paper were collected by one of us (E. B.) during mid- 
summer in 1947 and 1949. The collecting was by no means exhaustive and was 
restricted to the area between low- and high-water marks in the following localities: 


Devon 
1. ‘The Nest’, Babbacombe, II.7.1947, on rocks between tide marks. 
. Rock End, Torbay, 12.7.1947, on rocks between tide marks. 
. Carbons Head, Torbay, 13.7.1947, on rocks between tide marks. 
. Livermead, Torbay, 15.7.1947, on rocks between tide marks. 
. Oddicombe Beach, Babbacombe, 15.7.1947, on rocks between tide marks. 
. Carbons Head, Torbay, 17.7.1947, under stones below high-water marks. 
. Meadfoot Beach, Torbay, 18.7.1947, under stones below high-water marks. 


Dorset 
8. Peveril Point, Swanage, 14.7.1949, under stones below high-water marks. 
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MESOSTIGMATA 
GAMASIDES 
Parasitus kempersi (Oudemans 1902) 


This is a species characteristic of the region between the high-water marks. Halbert 
(1920) records it as occurring abundantly under stones or seaweeds and also in moist 
shelly-sand and gravel where there are but few other species of mites. In the present 
investigation it was collected in relatively large numbers under stones below high- 
water mark at Meadfoot Beach, Torbay, and at Peveril Point, Swanage. In both 
cases the specimens were deutonymphs. 


Eugamasus trouessarti (Berlese 1905) 


According to Halbert (1920) this is an abundant species occurring in a variety of 
habitats in the intertidal zone. He records it from several localities in Ireland and 
Hull (1918) also records the species from Budle Bay, Northumberland. In the material 
from southern England it occurred only under stones below high-water mark at 
Carbons Head, Torbay. 


Cyrthydrolaelaps hirtus Berlese 1905 


A species occurring well below high-tide marks and showing the ambulacral 
modification associated with Acari inhabiting wet places. According to Halbert 
(1920) the nymphal stage occurs higher up the shore than the adult. One female and 
two protonymphs (g) were collected at Rock End, Torbay, and one female at Carbons 
Head, Torbay. On both occasions the mites were collected on rocks between tide 
marks, 


Halolaelaps marinus (Brady 1875) 
(= Halolaelaps glabriusculus Berlese and Trouessart, 1889) 


As in the preceding species the ambulacra are modified and comprise a pair of 
flattened central lobes and a pair of long acute lateral lobes. It has been recorded by 
Halbert (1920) from Ireland and by Hull (1918) from a number of localities in northern 
England. One female occurred together with Crythydrolaelaps hirtus on rocks below 
high-tide marks at Carbons Head, Torbay. 


Lasioseius fucicola Halbert 1920! 


This interesting species was first described by Halbert (1920) from two males, one 
collected under seaweeds washed out of the Orange lichen zone at Malahide, Ireland, 
and the other from Swanage. The latter was included in a collection of littoral mites 
sent to Halbert by A. D. Michael. These appear to be the only published records of 
the species to date. During the present study a male and two deutonymphs of the 


ie Since going to press we have received a number of males and females of this species for identifi- 
cation. The females have proved to be identical with Thinoseius berlesei Halbert, 1920. Due to page 
priority the latter becomes a synonym of L. fucicola. 


Fics. 1-5. Lasioseius fucicola Halbert, male. 1. Dorsal view. 2. Ventral view. 
3. Dorsal spine. 4. Epistome. 5. Mandible. 
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species were found under stones at Peveril Point, Swanage. A redescription of the 
male and a description of the hitherto unknown deutonymph is given below: 
Male (Figs. 1-5). Body oval, slightly flattened posteriorly. Length 0-737 mm., 
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Fics, 6-7. Lasioseius fucicola Halbert, deutonymph. 
6. Dorsal view. 7. Mandible. 


breadth 0-495 mm. The dorsal surface strongly reticulated and covered with fine 
punctations. The reticulations become stronger posteriorly and assume a scale-like 
appearance. On each side of the dorsum a row of eight strong spines, smooth except 
for a clump of short spines distally (Fig. 3). The first pair situated postero-lateral to 
the pair of shorter vertical spines. The remainder of the chaetotaxy of the dorsum is 
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composed of short setae arranged as shown in Fig. r. Sternal shield V-shaped 
terminating in a marked point between coxae IV and with sharp projections between 
coxae II-II and II-IV. It is strongly reticulated and bears the normal four pairs 
of hairs and three pairs of pores. Metapodalia elongate and situated postero-lateral to 


Fic. 8. Lasioseius fucicola Halbert, deutonymph. 
Ventral view. 


coxae IV. Stigma situated between coxae III and IV and peritremata extending 
beyond the level of coxa I. Anal shield small, semicircular anteriorly but tapering to 
an obtuse point posteriorly. One seta each side of anal opening and a large strong 
terminal spine projecting beyond posterior border of the body. Epistome multi- 
dentate, terminal portions branched (Fig. 4). Segment I of maxillary palps with 
two strong blunt spines ventrally, segment II with five shorter spines of which three 
are dorsal. Digitus fixus and digitus mobilis of mandible unidentate (Fig. 5). Digitus 
mobilis with a strong club-like process issuing from about the middle of the digit and 
a marked cleft posteriorly. Legs, excluding first pair, strongly formed and carrying 
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strong spines—the majority of these are of the same form as the eight pairs of large 
dorsal spines. Ambulacra with two terminal hairs. 

Deutonymph (Figs. 6-8). Dorsal shield, length 0-55 mm., breadth 0-33 mm., more 
pointed than in the male, chaetotaxy composed of simple spines arranged as in 
figure. Ornamentation (reticulations and punctations) as in male. Sternal shield 
V-shaped with posterior end rounded and terminating almost in line with the 
posterior border of coxae IV (Fig. 8). Shield strongly projecting between coxae II- 
III, III-IV and with normal four pairs of setae and three pairs of pores. Metapodalia 
as in male. Stigmata situated between coxae III and IV, peritremata extending to 
the middle of coxa I. The three setae on the anal shield of approximately the same 
length, the terminal one not projecting beyond the posterior edge of the body. 
Epistome as in the male. Digitus fixus of mandible bidentate, digitus mobilis 
unidentate (Fig. 7). All spines on legs I-IV simple. 


PROSTIGMATA 
TROMBIDIFORMES 
Molgus littoralis (Linné, 1758) 


One of the largest and most conspicuous mites occurring in the inter-tidal zone. It 
is often observed running freely over the rocks during sunny weather, but retreats 
into rock fissures, &c., before the incoming tide. The species was found at Babba- 
combe, Carbons Head, and Livermead. 


Bdella ?decipiens Thorell, 1872 


A nymph probably referable to this species was found on one occasion with Molgus 
littoralis (Linné) on rocks between tide marks at Babbacombe. 


Balaustium rubripes (Berlese and Trouessart, 1889) 
(= Ritterta hirsutus George, 1910) 


A brightly coloured mite occurring in large numbers below high-water mark on the 
coasts of France and the British Isles. Trouessart (1888) and Halbert (1915) observed 
it occurring abundantly on rocks covered with Balanus balanoides. We have found 
this species in quantity at Carbons Head, Livermead, and Oddicombe Beach. The 


majority of specimens appeared to have discarded their legs on being placed in 
Oudemans fluid. 


Balaustium araneoides (Berlese, 1910) 


This species was first described by Berlese from specimens collected at Palermo, 
Sicily. Halbert (1920) recorded it from Malahide, where it occurred abundantly on 
limestone rocks below high-water mark. Our specimens were collected with B. 


rubripes on stones between tide marks at Oddicombe Beach. The crista conforms with 
that figured by Halbert (1920). 
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Chaussieria maritima sp. n. 


Oudemans (1936) in his revision of the family Anystidae erected the genus Schellen- 
bergia with Erythraeus domestica C. Koch (1847) as the type of the genus. In 1937 
the same author substituted the name Chaussieria for Schellenbergia which was pre- 
occupied. The characters of the genus Chaussieria are as follows (Oudemans, 1936): 


Fic. 9. Chaussieria maritima sp. o., female. 
Dorsal view. 


Two eyes. Dorsal shield broader than long. Dorsal setae arising from plate-like 
structures. Peritremata ~~ shaped, becoming broader distally with its ends pro- 
jecting freely. Four pairs of lentiform organs (‘linsenférmiger’ organs). Mandibles 
with two setae. Epivertex (‘Kissen’) with a small terminal projection. Basi and 
telofemur of all legs fused, tarsus shorter than tibia and subdivided into a long 
basitarsus and a shorter telotarsus. Coxae almost touching along the median line. 
Male unknown ? 

Female (Figs. 9-14). Body almost elliptical (Fig. 9). Length 0-97 to 1-03 mm. 
Breadth 0-33 to 0-35 mm. Colour, in preserved specimens, reddish brown. Body 
extended anteriorly into a conspicuous epivertex (‘Kissen’) carrying a pair of pseudo- 
stigmatic organs midway along its length. Epivertex with small terminal projection 
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(Fig. 10). Peritremata normal for the genus. Dorsal shield broader than long and with 
three pairs of long finely feathered setae. External scapular setae I-97 mm. long. 
Two eves situated one on each side of the lateral corner of the shield. Remainder of 
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Fics. 10-13. Chaussieria maritima sp. n., female. 10, Epivertex. 
11, Mandible. 12. Maxillary palp. 13. Claws and empodium of tarsus. 


dorsum with six pairs of finely feathered setae arising from plate-like structures. 
Setae becoming progressively shorter towards the posterior end of the body. Four 
pairs of lentiform organs. Coxae cylindrical and almost meet in the middle line. 
Genital plate long and narrow with two longitudinal rows of feathered setae (Fig. 14). 
External row reaching to less than half-way along the plate. Posteriorly on each side 
of the genital plate a row of approximately thirty feathered setae running parallel 
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with the hind margin of the body. A number of the setae project beyond the margin 
of the body. Anterior-laterally, on each side, arow of more widely separated feathered 
setae. Mandible (0-22 mm. long) with two setae, proximal one long and feathered, 
distal one short and smooth (Fig. 11). Palp strong, with a long tarsus (approximately 
equal in length to the remainder of the palp) (Fig. 12). Division between palp femur 
and palp genu incomplete. Femurogenu (0-17 mm.) with two setae and terminating 
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Fic. 14. Chaussieria maritima sp. n., female. Ventral view 
posterior to coxae IV. 


in two strong claws; secondary claw being the shorter. The long palp tarsus (0:28 
mm.) thickly covered with setae. The three longest terminal setae 0:22 mm. in 
length. All the setae on the palp are feathered. Legs long and thickly covered 
with strong feathered setae. Leg I 1:20 mm., leg II 1-45 mm., leg III 1-15 mm., 
leg IV 1°81 mm. The short telotarsus terminates in two claws and an empodium 
(Fig. 13). 

Locality. Five females collected from stones between tide marks on Oddicombe 
Beach, Babbacombe, South Devon. 

This species is closely related to C. venustissimus (Berlese, 1882), from which it may 
be separated by the following characters: 

Genital plate narrower, not extending far between the posterior row of feathered 
setae. Setae of this row more numerous (30 either side of the middle line as opposed 
to about 12 figured for C. venustissimus), a number extending beyond the hind margin 
of the body, and all setae feathered along their entire length. In his description and 
figure of C. venustissimus, Berlese (1882) has shown these setae to be feathered dis- 
tally only. Terminal setae of the maxillary palp longer. 
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